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Spiral Gearing. 





By O. J. Brate. 





While making some experiments with 
spiral gears, and constructing a model for 
the Brown & Sharpe Manufacturing Co., I 
have noted down a few points that may be 
of general interest. 

When the teeth of a gear are cut, not in a 
straight path, like a spur gear, but in a heli- 
cal or screw-like path, the gear is called, 
technically, a twisted or screw gear, but 
more generally, among mechanics, a spiral 
gear. A distinction is made between a screw 
gear and a twisted gear. In twisted gears 
the pitch surfaces roll upon each other ex- 
actly like spur gears, the axes being parallel. 
In screw gears there is an end movement, or 
slipping of the pitch surfaces upon each 
other, the axes not being parallel. In screw 
gearing the action is analogous to a screw 
and nut, one gear driving another by the 
end movement of its tooth path. This is 
readily seen in the case of a worm and 
worm-wheel, when the axes are at right 
angles, as the movement of wheel may then 
be said to be wholly due to the end move- 
ment of worm-thread. But, as we make the 
axes of gears more nearly parallel, they may 
still be screw gears, but the distinction is not 
so readily seen. Wecan have two gears, 
that are alike, run together, with their axes 
at right angles, as at A, B, Fig. 2. The 
same gear may be used in a train of screw 
gears, or ina train of twisted gears. Thus, 
B, as it relates to A, may be called a screw 
gear, but in connection with C, the same 
gear B, may be called a twisted gear. These 
distinctions are not usually made, and we 
call all helical or screw-like gears made on 
the Universal Milling Machine, spiral gears. 

In making these gears, we devised a 
method that we think is new. The teeth of 
these gears are of the involute form, com- 
monly called single curve. Theoretically, a 
rack to run with involute gears should have 
teeth with straight sides, as in the two racks, 
Fig. 1. For our system of involute gears, 
the sides of rack teeth incline to each other 
at an angle of 29 degrees, or what is the 
same thing, the tooth sides are at an angle 
of 75} degrees with the pitch line of rack. 
Acting upon this prisciple, we arranged to 
plane the teeth of the three spiral gears, 
Fig. 2, on spiral mechanism of one of our 
Universal milling machines. Instead of 
using a rotary cutter we took a planing tool 
that accurately fitted the space between teeth 
of rack, as seen in D D, Fig. 1. The tool 
moved diagonally across the face of gear in 
a straight path tangent to spiral at the pitch 
surface, the spiral mechanism being set to 
the proper angle, which, in this case, was 
45 degrees. The tool was set to the full 
depth to be cut at one operation, and the 
gear cut all around without changing tool. 
The gear was fed up to the tool by the spiral 
mechanism, the same as is done when using 
a rotary cutter. By this method each gear 
was an original one, and all sizes of spiral 
gears having the same pitch, can be cut with 
& tool of the same shape. 

The rack D D, Fig. 1, is of regular form, 
the depth of teeth being 1} of the circular 
pitch, nearly (P’.6866 accurately); or, what 
is the same thing, two diameter pitches plus 
5 Of the thickness of tooth at pitch line. If 
a section of a tooth in either of the gears be 
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made square across the tooth, that is a nor- 
mal section, the depth of the tooth will have 
the same relation to the thickness of the 
tooth, asin the rack just named. But the 


teeth of the spiral gears, looking at them 
upon the side of the gears, are considerably 
thicker in proportion to their depth, see Fig. 
2. The same difference is seen between the 
two racks D D and £ £,' 


teeth of the 


would not be cut with a 3” pitch cutter. 
In the gears shown, the circular pitch is one 
inch, while the normal pitch is but .707”, or 
less than }”. 

A guide for holding racks is seen at F. 
This guide can be moved to any angle with 
shaft C, up to 45 degrees. The gear A, Fig. 
2, rests on the sleeve G, which is threaded 
so that A can be raised or lowered. 
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Fig. 2.—Sprrat GEARING. 


Fig. 1. Inthe rack D D we have 20 teeth, 
while in the rack # EZ, which is the same 
length as D D, we have but 14 teeth. Yet 
each rack will run with each of the spiral 
gears, but at different angles. The teeth of 
one rack will accurately fit the spaces of the 
other rack face to face, but the sides of the 
two racks will then be at an angle of 45 de- 
grees with each other. The shortest distance 
between the centers of two contiguous teeth, 
or the normal distance, is called the normal 
pitch. In the gears, this distance is measured 
upon another spiral, perpendicular to the 
spiral path of the teeth. Now, in the rack 
D D the circular pitch and the normal pitch 
are the same, but in the rack H £ the nor- 
mal pitch line is at an angle of 45 degrees 
with the side of the rack. 

When the normal pitch does not coincide 
with the circular pitch, it is less than the cir- 
cular pitch. This means that a gear, say 4” 
pitch diameter, 12 teeth, 3'’ diametral pitch, 


We have examined the two gears, A and 
B, to determine whether they run with equal 
angular velocity at all places. The gears 
were graduated into 216 parts, which gave, 
as there are 12 teeth in each gear, 18 points 
of observation as a gear turned through its 
pitch arc. By raising the threaded sleeve @ 
we have another set of points for observa- 
tion, because, when B is held stationary, 
and A is raised or lowered, A will turn on 
its axis in proportion as it is raised or low- 
ered, thus changing the relative position of 
the gears A and 2. Two microscopes of 
pretty high power were used, but no varia- 
tion in the relative angular velocity of the 
two gears A and B was found. This proof is 
experimental, and not mathematical, but for 
practical purposes, we would accept it. It 
rests upon the same kind of evidence that 
we would have in saying that two pieces 
were the same size, after having found them 
so by measurement. Having tried a suffi- 








cient number of cases we might, by induc- 
tion, establish the law that all spiral gears 
made upon the system described, would 
work together with a constant velocity ratio. 
We would expect that any two gears that 
worked correctly with a rack, made upon 
the system shown, would work correctly 
with each other. Then, if the gears ran to- 
gether without backlash, we would accept 
them without further trial. 

Gears arranged like A and B, Fig. 2, have 
contact in points only, and for heavy work 
might wear somewhat rapidly. Spiral gears 
also have end thrust, but, of course, no 
more than a worm and worm wheel of same 
tooth angle. Generally they have consider- 
ably less tooth angle than a worm, and hence 
less end thrust. 

The action of spiral gears is generally very 
smooth and noiseless. This makes them some- 
times desirable for quick-running machinery. 
As already implied, they canalso be used for 
driving shafts at any angle with each other. 

The angle which tooth sides makes with 
axis of gear is called angle of spiral. When 
two gears are both of right-hand spiral teeth 
or both have left-hand spiral teeth, the angle 
of their shafts will be equal to the sum of 
the angles of their spirals. But when two 
gears have different hand spirals, the angle 
of their shafts will be equal to the difference 
of their angles of spirals. Thus, in Fig. 2, 
the gears A and P both have right-hand 
spirals. The angle of both spirals is 45 de- 
grees, their sum is 90 degrees, or their axes 
are at rightangles. But C has a left-hand 
spiral of 45 degrees. Hence the difference 
between angle of spiral B and @ is-0, or 
their axes are parallel. Had A and P left- 
hand spirals, their relative direction of ro- 
tation would be reversed. When the center 
distance of two shafts is variable, a greater 
range can be had with spiral than with spur 
gears. This sometimes makes them desira- 
ble for driving rolls when the widest possi- 
ble range is wanted. 

The end thrust on parallel shafts is some- 
times avoided by combining a right and a 
left-hand gear on the same shaft. When the 
gears are cast, the two parts can be made 
solid. Such a combination is called ‘‘ Her- 
ring-bone” gearing. In these gears the end 
adjustment must be accurate, so as to have 
both parts of the gears in action at the same 
time, or one shaft only need have shoulders 
or collarsto preventend motion. The her- 
ring-bone gears would prevent end move- 
ment of the other shaft. This kind of gear 
has sometimes been preferred for flour-grind- 
ing machinery. 

A 

The first power printing-press used in this 
country or on this continent was invented 
and patented by Mr. Daniel Treadwell in 
1826, and was put into operation in Battery- 
march street in 1827. It was a bed and platen 
press of pretty large dimensions, the bed being 
capable of carrying aform a little larger than 
the ordinary hand presses then in use. The 
bed was horizontal and reciprocating. The 
press was constructed of very large wooden 
timbers about twelve inches square and a 
great quantity of cast and wrought iron. 
Connected with its huge wooden frame was 
a wilderness of belts, cams, pitmen, gearings 
and cranks. Its weight was enormous. A 
very strong rotating-reciprocating vertical 
iron shaft gave motion to its numerous and 
complicated parts.— Boston Journal. 























**That Hog-Nose Drill.’ 





3y S. W. GoopyEar. 





The reference which I find in Mr. Hobart’s | 
letter, in your issue of August Ist, to the | 
exceptions taken by me to the application of | 
the above name to a tool which I hold in 
high esteem, tends to show that, however 
well I described the tool, which, by the way, 
I have used, and have seen used in several | 
of the States outside of Connecticut, includ- | 
ing Massachusetts, either Mr. Hobart did not | 
understand the description or the ‘‘ hog nose | 
drill” and the ‘‘ cannon drill” are not, as he 
assumes, the same. 

We don’t ‘‘ file back the remaining half of 
the drill, making it about .,” or +,” shorter 
than the cutting lip,” except, as it is shorter 
than the cutting lip, in consequence of being 
a continuation of the same line. In our drill 
the entire width is a cutting lip, of which 
but one-half of the width cuts, the other half 
not requiring to be ‘filed back” to clear. 
The bottom of the hole cut by our drill is not 
flat, but is the highest in the center, which 
makes it impossible for the back half of the 
lip to touch the surface below the apex. 

If for any purpose a perfectly flat bottom 
is required in a hole, then Mr. Hobart’s 
method of making the drill would be indi- 
cated. 

I once had a class of work to do in which, 
after drilling to a certain depth with twist 
drills, it was necessary to square out the 
bottom of the holes, and, as there were many 
sizes of holes to be treated in this way, I 
fixed the back ends of the respective twist 
drills, as per Mr. Hobart’s description, one 
after another, until more than half of an en- 
tire set of the Morse Twist Drill Company’s 
drills had ‘‘ hog-nose” shank ends, if that 7s 
the name; but, when a drill is made in that 
way, there is a little mean corner just at the 
center which is liable to chip off, and when 
it needs grinding there is but little chance to 
grind back without fetching up on the back 
half, or non-cutting part, and then what 
would Mr. Hobart advise? Would he draw 
the temper and file the ‘‘ remaining half” 
back again? He could not grind it back 
very well, and be sure to leave a cutting lip 
of just the length of one-half the diameter of 
the hole, could he ? 

In the cannon drill the back half of the 
lip takes care of itself. When it is advised 
to make the cutting lip five degrees out of a 
right angle with the axis of the drill, it is not 
necessary to be so very particular about the 
exact angle, and when grinding becomes 
necessary there is nothing required but to 
grind right across the entire width, and, 
if the temper extends back far enough, suc- 
cessive grindings may carry the edge back 
from where it was originally, an inch even, 
and still without any trouble about clearance. 
This is a drill for making holes, without 
reference to making the bottoms of the holes 
flat, and whoever will take time to analyze 
the principles governing the operation of the 
drill can but be struck by the self-evident 
reasons why, for many uses, there is no 
better tool. 

Suppose a hole is wanted through the 
entire length of a piece of shafting, or 
through a roll, of from four to six feet long, 
and that it is highly important that the hole 
shall be straight, shall be concentric with the 
axis of the shaft or roll for its entire length. 
Difficult? Can’t be done? Pshaw! Make 
a cannon drill of the size required, and 
enough longer than half the length of the| 
shaft to be drilled to give room for a dog at 
the back end, when it has been pushed for- | 
ward to do half the drilling from one end. 

Between live center, or chuck, and center 
rest, mount the shaft to be drilled perfectly | 
parallel with the line of the lathe spindles. | 
To start the drill, turn in, say, }’’ or more, 
depending upon the size of hole, exactly | 
true, and exactly the right size, and with all 
chips or foreign matter of any kind removed, 
and the drill well oiled, its back center rest- 
ing on the dead center after the fashion of 
any other chucking drill, just push itin. J/ 
tt starts true, it will go true clear up to the dog. 
Why? It cannot get out of true. Why? 
Because the contact between the periphery 





|my disgust, 
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of the drill and the surface of the hole in 
which it starts is just the same as the contact 
between a well-fitted journal and its bearing. 
The entire lateral pressure of cutting tends 
to keep the most constant and entire contact | 
between the bearing side of the drill and the 
hole. The hole is its own rest and guide. 
The bearing against which the pressure of 
cutting comes—t. e., the walls of the hole— 
is absolutely solid. As the drill advances, it 
can do nothing else but continue the hole 
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exactly in line with the shallow hole ir 
which it started. The walls of the hole will 
not let the drill cut outside of a line with 
themselves. The pressure of cutting will 
force the drill to cut fully out to a line with 
the walls of the hole. Anything else? Yes. 
Grinding the cutting lip at an angle, 
so that the advance cutting point is at 
the periphery, instead of at the center, as in 
ordinary drills, has a tendency to force the 
advance cutting corner out from the center 
and aid the drill in clearing. 

Who says, ‘‘Humph! We can drill just 
as deep a hole, and just as straight, with a 
twist drill.” Let us analyze the action of 
the twist drill, or any other drill, with a 
conical point. All drills, even my favorite, 
do, and must, cut holes larger than them- 
selves. The walls of the hole in process of 
drilling with a conical-pointed drill are only 
a guide for the drill within the limit of the 
difference between the size of the drill and 
the size of the hole which the drill makes, 
and in almost every case of drilling for any 
considerable depth such drills will run out. 
It is just as natural for them to run out as it 
is for the pointed pole to fall over, which the 
youngster tries in vain to balance and make 
stand upright without support. Older per- 
sons have learned that the sharp-pointed 
pole won’t stand upright, but they continue 
all their lives to try to do something nearly as 
impossible as that which excites their ridicule 
when some little child tries to accomplish 
the feat referred to, and drilling straight 
holes with a pointed drill is one of them. 
The conical-pointed drill has a chance to run 
out. The provocations for running out are 
almost endless. Inequalities in character or 
condition of material, unequal jerky feeding, 
blow-holes or with 
divers and sundry other causes, make it 
reasonably certain that drills with conical 
points will run out. 

But what is the use of my bearing on so 
hard about this drill which our Massachu- 
setts friend calls ‘‘hog nose?” Of course, 
if that is the name, I am ready to smother 
and own up to the ‘sweet 
smells,” and agree to not ‘* grumpy 
about it, provided the drill gets fair play. 

As to ‘turning the cannon drill up round, 


other imperfections, 


» get 


}and then milling away half of it, commenc- 


ing at the end, and milling out half the 
center, and so along until you get nearly to 
the shank,” that depends upon the size and 
length of the drill. The drill may be made 
with a round shank, or it may be and often 
is made with a square or octagonal shank, 


by taking a piece of square or octagon steel 
something smaller than the hole to be drilled, 
and upsetting and rounding up to a size 
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which will turn to the required size for the 
cutting end for a distance of a few inches, a 
very satisfactory tool can be cheaply made, 
and if the upsetting is done judiciously, 
there need to be no fear of injury to the 
steel. That the shank or body of the drill 
is stronger when round, and as nearly as 
practicable up to the full size of the hole to 
be drilled, is self-evident, and why there 
should be half of it milled, or otherwise cut 
away, for any greater distance back from the 

cutting-lip than is required to form a 


—— receptacle for as many chips as will be 


made at one cutting, between the re- 
movals of the drill for clearing off the 
chips and oiling, thereby weakening the 
body of the drill and adding to the tend- 
ency to spring from torsional strain, is 
not quite clear. Nor was it clear to me 
why a drill of this character, of some 
seven or eight feet in length, to drill a 
four-inch hole needed to be turned up 
round for its whole length, or in fact 
_ for any part of its length, and so in giv- 
ing instructions for the forging of this 
‘‘hog nose(?)” I directed that through 
the entire length, except for something 
less than one foot at the cutting end, 
the size should be made about }” less 
than that of the hole which was to be 
drilled, while the cutting end was a half 
circle, with a projection at the extreme 
end on the flat side to permit of cen_ 
tering. In this way there was simply 
to center, square the ends, turn the 
half-round part of a few inches in 
length to size, after squaring the cutting-end 
off enough to take out the center, then cut- 
ing the flat side down till careful measure- 
ment showed that at the extreme end the 
thickness represented just one-half of the 
width, and allowing the thickness to increase 
gradually from a point back of the cutting 
edge a little, to the point where a concave 
shoulder was reached, joining the flattened 
finished part to the rough unfinished body of 
the drill, and by clamping to the planer-bed 
five degrees out of right angles with the 
traverse, with tool set over ten degrees, plan- 
ing the cutting clearance, and the clearance 
for the non-cutting half of the lip at the 
same time, which way this last angle shall 
run depending upon whether the drill is to 
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hand taps will cut left-hand threads, 
drill will cut dut one way 


for a little money. 
Of course the 


don’t know anything about this ‘‘proboscis,’ 


follow me. 
a oe 
It is now positively asserted that 


Orleans railway. The $75,000 required wil 


balance will be made up.—Brenham (Tex. 


Banner. 





cut right-handed or left-handed, for if right- 
this 
there was quite 
a formidable and very effective tool made | 


thousands who know all 
about the matter, many of them no doubt 
able to ‘‘ give me points,” are getting tired, 
but, if more than sixty out of every hundred 


with its most insinuatingly intrusive per- 


sistence in getting to the bottom of things | 
straightforwardly, perhaps somebody will 


Fort 
Worth will secure the Forth Worth and New 


all be taken; $71,000 has been taken; the 
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Chalk Talk. 





By Frank H. Rioparps. 





I suppose some debate could be had over 
| the question of what is most indispensable of 
| all machine shop appurtenances. It is prob. 
| able that the grindstone would have 4 
|plurality of votes. But you can get along 
| without a grindstone because you can always 
janneal a tool and file it up; while if you 
|happen to want a piece of chalk and can’t 
| get it, what can you do? It is about the very 
worst fix that you can possibly put a man 
jinto. As some one has formulated it, ‘jf 
| you’re blowed up by a locomotive there you 
are, but if you’re blowed up by a steams ip 
where be ye ?” 

Well, I could do very well without any 
chalk. I’ve tried it, and, if I dared t., | 
would be very much tempted to say that | 
would like very well to see chalk teetotally 
banished from the machine shop. No ie 
need be frightened at the suggestion, becaiise 
it is too decidedly revolutionary to be at al] 
dangerous. I have not the slightest hopes 
of ever beholding the happy day. Stil! it 
remains true that if the extent of the use of 
sulphuric acid is a test of civilization the 
disuse of chalk is a no less accurate tes! of 
advanced machine shop practice. 

I know you can do lots of things with a 
piece of chalk, but if you will look around 
you will notice that none of tiem are done 
well. It is almost hopeless to try to make a 
good workmen of a fellow that is handy 
with his chalk. Chalk is the ready instrument 
of unprecision and _ that-will-do-ativeness. 
The record of the Patent Office is notoriously 
a record not so much of invention as it is of 
unsuccess and disappointment, and all 
because inventors are too often mere chalk- 
ers. They are, asa rule, unfortunate be- 
cause they deal in rough sketches, crud 
ideas never perfected, lacking some essen- 
tial thing. The Autocrat of the Breakfast 
Table could keep his little poem hanging 
around for months, or years, until the happy 
moment brought a lacking verse, and made 
the work complete. The chalky inventor 
can’t wait, in his haste he too often omits 
the one ingredient—success. Some writers 
for mechanical papers evidently write their 
articles with chalk. If they try it in the 
AMERIOAN Maoninist there is hope that they 
will be disciplined down to the type-writer 
before long. 

Now, in what I am saying, I am just as 
serious as I alwaysam. Go into a machine- 
shop and consider in detail the uses to which 
chalk is put, and see whether I know what | 
am talking about. Chalk is the handiest thing 
in the world for chucking a piece in the 
lathe. O yes, it is a substitute for eye- 
sight, and only a substitute. A machinist 
who is to stay where he is put all his days, 
like any other inanimate thing, must be very 
careful not to do too much; he must not use 
|his eyes, you know, because they are not 
hired, and so he uses chalk. There ar 
| several ‘‘ machinists” in the world who ar 
so valuable that you can only hire a little 
piece of them. You don’t hire eyesi; 
| judgment, memory, common-sense, 
|times not You only hire 
| their hands. The other day I had to ask a 
|man if only one of his hands was bired. 
Ile was boring a piece with a chuck drill 
and at each half revolution of the hand- 
| wheel the drill had to wait until the man’s 
hand was leisurely transferred to the otler 
side of the wheel. 

It rather strikes me that Mr. P. 8S. Dingley, 
August 15, offers us a specimen of chalk 
work. Ile challenges my arithmetic, and, 
in effect, seems to say that it is as badly 
twisted as brother Hobart’s. He don’t know 
how tender is the spot he touches. | am 
seeking a position as Professor of Practical 
and Applied Arithmetic in one of our most 
respected educational institutions, the 
umns of the AMERICAN Macuinist, and an 
impeachment in advance would be fata: to 
my So it me to defend 
1; myself to the extent of my ability, d 
brother Hobart being equally implicat:d, 
)| should lend a helping hand. The best way 








some- 


even honesty. 
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claims. behooves 


|to do is to carry the war into the enemy’s 
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| 
country, and Mr. Dingley will please con- | 
sider himself placed on the defensive. 

Mr. Dingley says: ‘‘The surface cut from 

1e time the drill is started until the base of 

ne is reached, should be calculated separ- | 
tely ; also from the time the point of drill 
aves the hole until it cuts eatirely 
through.” There’s where the chalk work | 
mmesin. Oh, if Mr. Dingley could realize | 
iow the world admires, applauds, rewards | 

,oroughness! How he must regret that he | 

lid not allude to the allowance to be made 
for the center-punch hole where the drill 
arts, and for the rag that tears off and is 
not cut when the drillcome through. These 
are certainly important deductions to be 
nade. And then Mr. Dingley must regret 
that he did not look a little farther back 
over our ‘*twisted arithmetic” and see that 
in his last paragraph he is talking about 
something that we have nothing to do with. 
J was not computing the performance of a 
drill in cutting through a piece 12” thick, 
but in drilling 12’’ deep and cutting at its 
best for the whole distance. To save Mr. 
Dingley, or anybody else, from looking back 
over the files, you can see by this cut A 
what we were trying to compute. 

Again Mr. Dingley says—and herein I 
suppose is the principal twist: ‘‘ They have 
calculated the surface cut by the drill, as if 
the drill were flat on the end instead of cone 
shaped, which makes a very material differ- 
ence.” Does it? Please to cast your eye over 
the central diagram. No. 1isa chipcut with 
a flat-ended drill. A pretty thick chip, but 
no matter for that ; we can see it better, and 
talk about it better on that account. No. 2 
is a chip of the same thickness made into a 
series of overlapping connected concentric 
rings. No. 3 is a chip of the same thickness 
formed of a greater number of these rings or 
steps. No. 4 consists of an infinite number 
of steps. Whichever shape of drill is em- 
ployed, with a certain feed the same number 
of revolutions of the drill will remove the 
same quantity of material. But I must con- 
fess that this is not ingenuous. Mr. Dingley 
is right; the conical surface is of course 
greater than the flat surface. I might say 
that I followed Mr. Hobart’s lead in the 
matter, that I corrected his solution of the 
problem and not his statement of it; but 
that, I suppose, would be ungenerous. So 
there seems to be no way out of it but for 
me to figure the conical surface cut by the 
drill. Now, if I were cast ashore on a 
desert island, and the chest with my Has- 
well and Nystrom and Trautwine, and all | 
the other big heads, not yet recovered, what | 
would I do about it? I should sit down and | 
think it over. I would be very likely to| 
think of the common expedient of measur- | 
ing something else first. To measure the 
surface of a circle, we always measure the 
surface of an outside square first, and then | 
take a certain part of it. That’s what the 





| ing. 


der, at the point of the cone we take noth- 
Cousequently there is left the whole 
length at the top and nothing at bottom. 
We have just as much left as we have used, 
and could cover another cone of the same 
size with it. Let us say then, it takes just 
half as much to cover a cone that it does to 
cover a cylinder of the same base and 
height. But, hold on, hold on! We've been 
going a little too fast. The side of the cone 
is slanting, and the side of the cylinder is 
vertical. The side of the cone is longer, as 
a slanting line always is. We know of a 
man that when his walk is ‘ slanting” he 
does not get home by the shortest cut. If 
then we want to use the cylinder as the 
measure of the cone, we must have a cylin- 
der whose side will be equal not to the 
vertical but to the slant height of the cone, 
and the surface of a cone, according to the 
books, the convex surface they say when 
you stand on the outside—is the product of 
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chalk work, and go unfinished for the| 
present. 

a 


Improved Measuring Machine. 


We illustrate an improved form of Prof. | 
Sweet’s measuring machine, tbe original of | 
which is already known to our readers. Fig. 
1 is an outline view of the instrument, and | 
Fig. 2 is a full-sized view, looking down | 
upon the index-bar and graduated circle of | 
the new style. 

The pitch of the measuring screw is ('y”, 
securing a much quicker adjustment than | 
The circle is divided into 100 
parts upon the right of the centralfor reading | 


heretofore. 


line, each division thus representing .001. | 
Every tenth mark is stamped with the digits, | 
reading hundredths. The front, or lower | 
side of the index-bar, is divided into tenths, 
corresponding with the threads of the screw. 


As shown in the cut, the reading is as fol- 















Fig. 2. 


the circumference of the base and one-half 


7854 does. So to measure the surface of a| the slant height. 


cone, I imagine the cone placed in a cylinder 
that will just hold it. 
low cylinder, or some steam-engine man will 
get mixed on it, but hollowness has nothing 
to do with a cylinder, which is simply any- 
thing round, of any length. Take a round 
stick of candy, or a round lozenge, one is as 
truly a cylinder as the other. 

Now, we know that to cover the curved 
surface of the cylinder inside or out, allow- | 
ing nothing for thickness of material, we 
would require a piece equal in width to the 
height of the cylinder, and long enough to | 
reach around it. The surface of the cylin- 
der, not including the ends, would be equal 
to the product of the height by the circum- 
ference. Now, if we look at the cone that 
we have in the cylinder, with a view to 
covering it or computing its surface, we see 
that if we take the material with which we 
have covered the cylinder, to cover our cone 
vith it, we shall have more than we want, 
because, beginning at the bottom, it takes 
exactly the same to go around the cone that 

does to go around the cylinder, but as 

on as we begin to go up the cone it gets 
maller all the way up, while the cylinder 
1easures the same as at the bottom. At the 


age of the cone we take the whole length 
the stuff required to go around the cylin- | 


f 


with and of having one half left. 


ence, 


I have talked of taking enough to cover 


I have to use a hol-| the cone out of what we cover the cylinder 


There 


would be stock enough to do it, but we 
couldn’t cut out the material the right shape 
to go on smoothly. 


The cylinder envelope 


would have to be cut by a series of wedges, 
|long and narrow, the height of the wedges 
equal to the height of the cylinder, and 
every other wedge-shaped piece taken. 
infinite number of these alternate pieces ac- 
curately laid would cover the cone exactly. 


An 


The height of the cone makes no differ- 
A rule for measuring it will measure 


it with equal accuracy, whether a mile high 
or an inch high, in fact, will measure it just 
as well if it have no height at all. 
the wording of our rule, and we have the 


Change 


measure for the surface or area of a circle. 
When the cone has gradually sunk until it 
has lost all its height, and is simply round 
and flat, itis a circle and the area of a circle 
is the product of the circumference and one 
half the radius or siant height with the slant 
all slanted off. 


And now we are ready to compute the 


conical surface cut by an average drill. A 
twist drill cuts a truncated cone, and that’s 
the worst kind, and as our chalk has given 
out, our work must fare the fate of other 
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rig. 3. 


| at the right of the line. 





lows: The reading line is beyond the sizth | 
division of the bar; the nearest figure is| 


eight, and there are two, and, say twv-tenths 
Put- 
ting these figures together, we have .6822 
without any calculation. 


spaces between the figure and the bar. 


In graduating a scale to read by 32ds, it is 
to be noted that 10, the number of threads | 
to the inch, is composed of the factors 2 and 
5, the latter of which must be eliminated, as 
it is not contained in 32. 
this the scale is made to read five times| 
around the circle, covering five turns of the 
screw, Ora half inch. Beyond the half-inch | 
A half-inch | 
is sixteen-thirty-seconds, and the scale reads | 
as shown in Fig. 3. 


To accomplish 


point the reading begins anew. 


Following the line of 
chords from zero to the right, the numbers | 
will be found in progressive order, every | 
fifth being counted, and coming back to zero 
after five circuits. A portion of the scale to | 
the left of zero is seen in Fig. 2, upon the 
left of the reading This would be 
somewhat confusing, if it were not for the 
graduation by sixteenths upon the back side 
of the index-bar. 


line. 


The odd thirty-seconds 
are easily supplied by estimation. 
intended simply as a finder. In the figure, 
the reading line is very near the eleven-six- 


This is 


teenths mark, or six-thirty-seconds beyond 
the half-inch. By turning the disk to this| 
mark, the figure 6 is brought into view, and | 


;out orders for employes’ pay. 
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is seen just behind the bar. When it is 
brought to the front edge of the bar the 


| measurement is exact, and this again without 


It is doubted if this has 
ever been accomplished before, to make the 
same measuring screw read by thousandths 
and thirty-seconds without ‘‘working it out” 
or consulting a table. 


any caleulation. 


Differences above or below any 32d may 
be measured by the left-hand scale, one space 
of which is ;os55, and 5 spaces ,!,, or } of 
s;3 Or in thousandths by reading the spaces 
Thus, in the figure 
the reading is |} less .005. In reading 64ths 
and half 64ths it is to be remembered that it 
requires five spaces to count one. 

In this instrument all the important feat- 
ures of the former one are preserved, viz.: 
the ratchet thread having a nut the same 
length as the screw, the plain tail-spindle 
adjusted by distance-pieces, the index-bar 
adjusted for each individual screw, and set 
in any position desired by the operator, and 
the improved friction sleeve. A similar ma- 
chine with a 20-thread screw is also made. 

This instrument is manufactured by the 
Syracuse Twist Drill Company, Syracuse, 
N. Y., in sizes of four and six-inch capacity. 

- cape ® 
Steel Castings on Pacifie Railroads. 





Since publishing the letters from twenty- 
five railroads two weeks ago on their ex- 
perience with steel castings, we have re- 
ceived the following letter from the general 
master mechanic of the Southern Pacific 
Company, operating 4,710 miles of railroad: 

‘““We have used steel castings, more or 
less, for the past fourteen years, principally 
in rocker shafts, crossheads and_ pistons. 
Where used for crossheads upon wrought- 
iron guides, a phosphor-bronze or gun-metal 
gib is required. A crosshead of steel can be 
made one-half the weight of cast iron, and 
we have not yet had one break. Pistons are 
made just about one-half the weight of cast 
iron. None have ever broken, except upon 
an engine giving way in some other part— 
breaking a crank-pin, rod strap or something 
of that sort. With the rocker shaft we have 
never had any trouble. They do not wear 
fast—not nearly so rapidly as wrought iron— 
and are made somewhat lighter, except in the 
bearings, which are made about as large as 
we would make them of wrought iron. In 
my opinion, where steel castings .can be 
used, they are very much to be preferred, 
for the reason that they can be made one- 
half the weight of cast iron, and are very 
much stronger. A. J. SreveEns, 

General Master Mechanic.” 
a ae = 

A Lowell paper says that the Appleton 
Mills of that city, although paying their help 
but once a month, have for several years 
given many of them the privilege of drawing 
their wages weekly. Lately the facilities for 
getting their wages every week have been 
simplified by furnishing all the overseers 
printed blanks, upon which they can make 
The first 


| week after the change 150 of the 850 em- 
| ployes drew their pay. 


Probably most of 
the hands consider the weekly payment a 
special favor which they hesitate to ask. 
A weekly system of payments is greatly to 
be desired in every manufactory ; but where 
the rule is to pay but once a month, em- 
ployes should be privileged to draw at least 
a portion of their pay every week, if they 
need it for immediate use. No workman 
should be forced to run into debt while he is 


| earning enough to pay his way. 


= ape — 
The National Gazette, of England, says that 


| China has contracted with a Manchester firm 


for materials for the construction of a railway 
from Takou, on the Yellow Sea, to Tonchow, 
on the Pei-Hlo—a point about twenty miles 
east of Pekin. The railroad will be a most 
important work, will be about 100 miles 
long, and will give Pekin a direct and easy 
communication with the Yellow Sea. The 
road is to be built and operated by the Man- 
chester firm with Chinese labor and capital. 
China is raising in Europe a loan of 100,000,- 
000 florins, to be expended in internal im- 
provements. 
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Hicks’ Clingstone Fruit-Pitting Machine. 





This machine, as here illustrated, is for 
removing the pits from Clingstone peaches, 
but will be made for all kinds of Clingstone 
fruit. 

The engraving shows the machine with 
a peach in it ready for being operated upon. 
The action of the machine will be understood 
from an inspection of the engraving. It 
will do the work of several hands, and in a| 
superior manner. It has handy means of 
adjustment for different sizes of fruit. 

The machine is manufactured by the 
Brady Manufacturing Co., Brooklyn, N. Y., 
who have prepared the necessary tools for 
manufacturing on the interchangeable plan, 
so that parts that become worn or broken 
can be ordered by the letters on the engrav- 
ing, with the assurance that they will be per- 
fect duplicates in all respects. 

How to Learn.—Trussing a File,—Cotton 
Waste and Steam Pumps. 


By Jamgs F. Hoparr. 











What a mechanic needs most to-day, is to 
know how to think. A man who can do 
this is never at fault for ways or means. 
He can meet any emergency. If a difficult 
job comes along, he rises to it and enjoys 
conquering the difficulty. He is an inventor. 
He invents hundreds of things every month 
of his life. 

Such a man loves dearly to go on a tramp. 
He loves to go into every shop and factory 
and use his eyes. That man is a scholar. 
He is at school all the time. He has 
learned the one vital lesson and knowl- 
edge is his. Our man has learned how 
to learn. 

Not a shop does our man enter, but some- 
thing appears which he wished to see. He 
learns a new kink while he is watching Bob 
light his pipe or set a lathe tool. He finds 
a treasure where Mike would see nothing 
but steel, scrap iron and $2.00 a day. 

Perhaps our man has got half an idea as 
to some improvement toa machine. He is 
working up his odd minutes in perfecting 
his invention. As he walks through Dozer’s 
shop, he sees a jig for some peculiar job. It 
is nothing but a couple of screws and two 
pieces of iron, yet it suggests something to 
our man, and his invention is perfected. 
Like a flash, the mind catches the idea of 
what is wanted, yet the article which sug- 
gested it is no more like it than ‘ elbow 
grease” is like ‘‘ taper oil.” 

When you learn a trade, or study a lesson, 
then learn how to think and how to catch 
new ideas. Learn this thing, and if you can 
do it the trade is yours. 

Our old friend Tom, of tool-grinding fame, 
has quit the old shop. They have thrown 
away the old wooden-frame grindstone, and 
put in a ‘high-pressure, non-condensing, 
automatic” concern, which a dude would 
fall in love with. 

This dandy grindstone is hung in a cast 
iron case which looks like a cheese box set 
up on edge. A grindstone truing device sets 
on top of the case. The stone slides up to 
the dresser on a kind of a screw carriage, 
like the crosshead of a planer ; just in front 
of the dresser is a hole in the case; said hole 
is 4” wide. Turning a hand-wheel turns 
the two screws and raises that stone clean up 
to the dresser, and within ;” of the iron 
case. The men all grind in that litile 4” 
hole in the iron case. Tom can’t get to the 
back of the stone, or the front either. He 
must grind right in that hole and there is no 
chance of drawing the tool down unless the 
tool is less than ,;” thick. They have rigged 
up a nice emery wheel right beside the dandy 
grindstone, and the boysall used it to rough 
down a tool on the emery wheel, and then 
finish it up on the grindstone. Some of the 
boys, and Tom among them, got so used to| 
the emery that they used to finish up there, 
as well as do the rough grinding. 

One day we saw Tom filing up some large 
work. He had an 18” file, and was growling 
because it was crooked. Straight files are | 
scarce around here, and Tom’s was no ex-| 
ception. It was ‘‘ bowing” on one side, and | 





‘‘hollow”” on the other. Tom had used the 
crowning side until it had got tired, then he 
looked longingly at the poor side while he 
took another turn with the dull teeth. It’s 
too bad. The other side is nice and sharp, 
so Tom turns the file over, grasps the handle 
firmly with his right hand, and puts his 
right thumb hard upon the file as far toward 
the center as he can reach. The left fore- 
finger is put under the tip of the file, and 
the other three fingers support the fore- 
finger. The left thumb is also stretched 
out toward the middle of the file, and 
Tom can straighten his bent file by bearing 
down with thumbs and raising the fingers. 
It works well for a while. The file is 
straightened, and cuts fast and well. Inten 
minutes Tom lays down the file, looks at his 
thumbs, and says ‘‘ by jingo,” it is hard 
work. It don’t pay to spring a file for 
every stroke, and Tom soon got sick of it. 
He took that file to the emery wheel, and 
beveled each edge of the file to an angle of 
60° for about aninch. He bent up two 
pieces of nail rod, so they would fit on the 
beveled places like the thread gauge of a 
slide rest, the pieces came flush with the 
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start worth a cent. He worked and fussed, 
but to no good. The steam was running up; 
the water down, and poor Ross wished the 
job was somewhere else. 

Walker came in and helped Ross. No use. 
The thing was bewitched. Ross banked the 
fires, took a monkey wrench and yanked off 
the top of that steam pump. There it was. 
Cotton-waste in the valves, in the air cham- 
ber, in the feed-pipes, stuck in the check 
valves, caught in every elbow, and hanging 
to the ends of every piece of pipe. All that 
feed-pipe had to be taken down and have 
the cotton-waste dug out of it. 

Here is an example for you. Just imagine 
a man who is entrusted with thousands of 
dollars’ worth of property and many valuable 
lives, giving vent to such petty spite. Here 
is an embryo dynamiter for you. Here is a 
thing too mean to be called a man, much less 
an engineer. The ‘‘dollar-a-day man” is 
bad enough, but he is to be tolerated in 
comparison with the outrageous wretch who 
plugs steam pumps with cotton waste. 

There is nothing new about this trick, and 
more’s the pity. Our grandfathers knew all 
about it, and sometimes knew it to their sor- 
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under side of the file and did not project 
down to be in the way. Tom wound a few 
turns of wire around the nail-rod clamps ; 
he then squeezed a wedge between wires and 
and file. It strained up the file just like 
straining up a buck saw. The lower face of 
the file was crowing new, and Tom filed 
away in comfort. 

Tom says he is going to make two nice 
clamps with set screws in one end of each, 
so he can fit them to any file. He will con- 
nect the two clamps with an adjustable rod 
instead of wire, and replace the wedge with 
a nice screw with amilled head, and then his 
‘‘ file truss”” will look asif a workman made 
it. —— 
Walker discharged his engineer and hired 
Ross in his place. Walker’s old engineer 
was a mean rascal, but there are too many 
like him who call themselves engincers. They 
are a disgrace to themselves and to all honest 
men. Walker’s rascal (we will not call him 
engineer any more) worked out a week’s no- 
tice before he left. When he did go, he left 
the steam pump stuffed with cotton waste. 

Ross came on Monday morning, the ther- 
mometer was 'way down ‘out of sight,” 


| (it was in January) and everything was cold 


and ugly. Ross got up steam in good shape, 
and when the steam got up to 60 lbs., he 
tried to start the feed-pump. 





It would not 


row when they went to fireman’s muster and 
got beat because their pet engine wouldn’t 
throw 300 feet with a ball of cotton-waste in 
her pumps. 
eal =e 

The electric light men held a convention 
in New York City recently, which was well 
attended. Prof. Moses talked about incan- 
descence. He said: 


It takes two and a half to three pounds of 
coal and two inches of carbon an hour per 
horse-power to run an are light. The same 
power will give only one-fifth as much light 
if used in incandescent lamps. An incan- 
descent lamp costs $1, and can be used a 
thousand hours. We have solved the prob- 
lem of lighting the streets by the arc system, 
and gas has no chance there, but the streets 
are hardly one-twentieth of the total. The 
fight is to be carried on in private houses. 
The future of gas is well defined. With 
very little outlay, gas companies can make 
gas with less illuminating and more heating 
capacity. To heat our houses is the function 
of gas. There are twenty inches of surface 
to every gas flame, and the air about is raised 
to a temperature of 2,000°. The heat is 
worse than wasted. It raises the tempera- 
ture of the room and vitiates the atmosphere. 
An incandescent carbon has a surface of one- 
quarter of aninch. It is a mechanical prob- 
lem to reduce that to one-eighth. One horse- 
power will run twenty incandescent 16 
candle-power lamps. We have got as far in 
are lighting as we can wish. Our task now 
is to light up the home, the store and the fac- 
tory cheaply and well. 








Meeting of the Western Railway Club. 





At the regular monthly meeting of this 
club, held in Chicago, August 19, the ‘* Best 
Method of Lubricating Locomotive Valvcs 
and Cylinders,” was discussed. 

Mr. Sinclair had been connected with the 
running of locomotives since the time 
anterior to the use of any methods of lubri 
cation. They managed to get along some- 
how without oil cups, but it was an expe: 
sive way of doing the work. As the valves 
were increased in size something had to be 
done, andcups were put on thesteam chests. 

This was quite an improvement over no 
cups, but the supply was not regular; it d 
pended upon whether the fireman felt like 
making frequent excursions to the front en 
or not. Putting cups in the cab was a fu: 
ther improvement, but he considered thi: 
crude. He had repeatedly, in pulling 
heavy grades stalled, and backed up ani! 
oiled the valves and gone along, showin 
that a good deal of the power of the engine 
was used up in moving the dry valves ani 
pistons. He had very little experience wit), 
continuous-feed lubricators, but was satisfie:| 
that was the direction in which to wort. 
Every increase in size of cylinders ani 
valves is an additional reason for improviny 
the methods of lubrication. As supplement. 
ary he thought valves should be balance:|. 
then if steady and sufficient lubrication js 
provided but little of the power of the loco- 
motive will be absorbed in moving the valves. 

Mr. Cook thought that with balance: 
valves and sight-feed lubricators locomotives 
would, with the same sized cylinders, do 
materially more work. 

Mr. Stevens said that on their road (Lake 
Shore) he supposed they had 200 or 250 engines 
equipped with sight-feed cups. He had 
found a saving in oil from their use of from 
six to ten per cent. There wasalso a saving 
in the ease with which the engines worked. 
In reply to an inquiry he said they had no 
trouble with the sight-feed cups failing to 
work. 

Mr. Verbryck inquired what was found to 
be the best lubricant for cylinders and 
valves. 

Mr. Cook favored the use of tallow. 

Mr. Stevens thought tallow corrosive. 

Mr. Sinclair thought attention enough hai 
not been given to overcoming the corrosive 
effects of tallow. He had had good success 
with tallow by neutralizing it with carbonate 
of soda, but it required some knowledge of 
chemistry. Some of the mineral oils are 
nearly as good as tallow. 

Mr. Tappan thought the acid in tallow 
could not be removed. The only way he 
had discovered was by decomposing it, and 
then you had no lubricant. The Boston « 
Maine Railroad had spent several thousand 
dollars in trying to get rid of the acid, and 
gave it up as a failure. 

a eee 

According to the recent report of the 
Pennsylvania Bureau of Industrial Statistics 
wage-workers do not average more than two 
thirds time in any but the very best and 
most prosperous of years; and not one in 
ten adult males receives wages sufficient to 
enable them to save against the day of idle 
ness. It is also declared that the wage 
workers of Pennsylvania are no worse of! 
than their brothers and sisters in other States 
of the Union. 

The report gives tables of theoretical 
wages, based upon the rate paid by the 
day, and tables of actual wages based upon 
actual working time. Thus the theoretical 
wages of a puddler in the Western district 
is $3.50 a day, or $1,092 a year, while th 
actual wages is only $777 a year. Th 
theoretical wages of a roller is $7.00 a day 
$42 a week or $2,184 a year; but his actua! 
wages (average) is $26 a week or $1,554 a 
year. Common laborers in the mills at $1 25 
a day average but $277 a year, instead o! 
$390. 

Si ea te Sie a 

The daily papers have lately recorded th: 
breaking of the backbone of several strikes 
Later news from the same sources, however 
gives the impression that the vertebrie have : 
remarkable power of jointing themselves 
together again. 
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Duplex Pumping Machinery. 





We herewith illustrate a compound duplex 
pumping engine for water-work service, 
jailt by the Deane Steam Pump Co., Hol- 
oke, Mass. 


a 


For regular duty in pumping stations an | 


ngine is required that possesses a fair com- 
ination of cheapness, durability and econo- 


ns eo 


iements, and by its compound cylinders, 
he third. 

The cost of buildings and foundations for 
his class of engines is moderate on account 
of their compact arrangement. 
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In direct pumping the speed of these en- 
gines may be adjusted to meet the require- 
ments of domestic supply, and the maxi- 
mum capacity and pressure quickly produced 
for fire service. 

The special features of the duplex com- 
pound engine also recommend it for reser- 
yoir supply and many other duties in addition 
to that named. 

In the Deane engine the valve motion is 
adjustable for wear and varying conditions; 
all stuffing boxes are 
accessible ; the water 
passages are ample 
and direct, and the 
apparatus as a whole 
is designed for dura- 
bility and efficiency. 

—_——_—_ vem 
Early Engineering 

Reminiscences. 








By GgorGE Esco. 
SELLERS 





FIFTEENTH PAPER. 





John Brandt is best 
known to the engi- 
neers and master me- 
chanics of the present 
time as an early master 
mechanic of the New 
York and Erie Rail- 
road, in charge of the 
shops at Piermont, 
and by the locomo- 
tives afterwards built 
by him at his shops 
in Paterson, N. J., 
but little is generally 
known of the early 
history of this self- 
taught inventive 
mechanic. 

My acquaintance 
with Mr. Brandt dates 
back to the year 1826; he at that time was 
carrying on a common jobbing blacksmith 
shop in Lancaster, Pa.; at the same time my 
father and elder brother were engaged in 
manufacturing card clothing for wool and 
cotton carding machines, also in drawing 
fine brass and copper wire and weaving wire 
cloth for facing paper moulds, and for cover- 
ing paper cylinders, this being about the 
commencement of the transition from hand 
to machine-made paper. The business of 
wire drawing and making paper moulds was 
commenced by my grandfather, Nathan 
Sellers, during the early part of the revolu- 
tionary war. He was in the service from 
which he was honorably discharged by 
special act of Congress in order that he 
might make moulds for paper making. He 
was sent under military escort to York, Pa., 
where, under guard, he made the first pair of 
paper moulds made on this continent, and 
m which the paper for congressional use 
and for printing the continental currency 
was made. 

About the close of the war, the manu- 
factory of hand cards for cotton and wool, 
and the clothing for carding machines was 
established in connection with the wire 
works. The cards were all hand set; that 
is, the sheets of leather were pierced with 
holes to receive the wire card teeth ona 
machine for that purpose. The wire was 
‘ut into uniform lengths and formed into the 
‘teeth on other machines invented and con- 
structed by my grandfather. I will here note 


ny. The one under consideration, by its | 
mple construction, secures the first two | 
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| that these machines were so perfect in plan 
|and construction that they continued in use 
without alteration or improvement for nearly 
half a century, until superseded by machine 
set cards. In hand-setting when every tooth 
had to be separately picked up, and, by 
nimble fingers, put in the holes pierced to 
|receive them, it gave employment to many 
|hundred children, and often to women, 
at pick-up work as their aid to bread win- 
ning. The work was taken home, and re- 
‘turned when finished. The register of 
| names and residences of those employed 
|exceeded 3,000; the number having work 
| out ranging between 300 and 500. 


| Some time previous to the time I am 
| writing of, a machine had been invented for 
'doing the entire work, and was in use to 
|some extent, but owing to the shape and 
| largeness of the pierced holes in the leather 
| and consequent looseness of the teeth, had 
/not then supplanted the more costly hand- 
| Set. 

Early in the year 1826 Mr. James Humes 
of Lancaster, Pa., who at that time was 
carrying on a cotton factory, came to us for 
new clothing for some of his machines, 
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was drawn down and out the pusher follow- 


ing the shape of its end, both die and 
benders being in contact with the leather, 
there was no possibility of bending the 
staple as it was thrust home. The second 
bend or hook of the tooth was then made 
and the leather moved into position to be 
pierced to receive the next tooth. 

Feeding in the wire, cutting it into proper 
lengths, seizing and holding to the die, bend- 
ing into staple, piercing the leather, thrust- 
ing in the tooth, drawing out the die as the 
pusher advanced, making the second bend 
or hook of the tooth, moving the leather 
into position for the next tooth, were nine 
distinct movements, requiring certainty and 
great accuracy, most of them concentrating 
to a single point. This first machine he ran 
at a speed of about 100 teeth per minute, or 
say, 900 distinct operations. 

All these movements he got from cam 
studs on a brass barrel, not unlike the barrel 
of a hand organ or musical box. My father 


explained to him the separate cams on a| 
single shaft that gave all the motions to our 
old card tooth-making machines, and showed 
him that steadier and less jerky motions 
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bringing with him a sample of machine- 
made fillet or ribbon card that had the teeth 
more firmly set in the leather than the best 
hand-made. He represented it as the out- 
come of the brain and workmanship of an 
ordinary jobbing blacksmith who had never 
seen any of the machinery then in use for 
doing any part of the work of card manu 
facturing. 

My father was so well pleased with the 
‘sample, that, learning from Mr. Humes that 
John Brandt, the inventor and maker of the 
machine, had offered it for sale, he went 
to Lancaster and found points in the machine 
of great merit, but it was not constructed in 
a thoroughly workman-like manner. But as 
an invention of a man with the few oppor- 
tunities Brandt had, my father considered it 
wonderful. 

I think it probable that had Brandt seen 
the machines then in use, he would not have 
struck on a new track and worked out what 
he had done, the great merit of which was, 
so firmly holding and supporting the wire 
staple tooth that without bending it could be 
forced through the leather without it being 
pierced, but not without leading as it passed 
through the leather and making irregular 
work, but would with accuracy follow a 
puncture no larger than the wire, thus the 
teeth could be as firmly set as required. 
This he accomplished by so shaping the end 
of the die or former on which the wire 
staple was bent by side benders grooved to 
the size of the wire being used,that as the die 


could be got in that way with increased | 


speed than from his short stud cams on his 
brass barrel. It was proposed that he should 
go to Philadelphia and see the old card-teeth 
machines, before commencing others which 
he had undertaken to make for us. His 
original machine was purchased, though not 
expected to be of much use. After making 
some alterations on it he brought it to the 
city. When he saw the old machines he was 
struck with their simplicity, and at once 
proposed radical changes in making new 
ones. He asked to be left alone with the 
old machine that he might study the cams. 
Soon after this I found him with an old 
machine taken to pieces. He was busy 
with his pocket-knife carving out of shingles 
the forms of the various cams. I offered to 
make for him drawings of any parts he 
wanted, and then discovered that he did not 
understand the simplest plain drawings. 
His pocket knife was his pencil, and his 
habit was to carve models out of wood, and 
to adjust parts by trial, a kind of rule of 
thumb. 

After he had undertaken to build the 
machines for us, it was decided that my 
elder brother, Charles, who was a superior 
worker in metals, should go to Lancaster 
and remain there working on the new ma. 
chines with Mr. Brandt. For this purpose 
he went to Lancaster in 1827. Early in 1828 
the first machines were completed, and Mr. 
Brandt, with his family, removed to Phila- 
delphia, and the firm of Sellers & Brandt, 
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for the manufactory of machine cards, was 
formed. 


It was in the winter of that year while 
Mr. Brandt, with the assistance of my 
brother and myself, were engaged in con- 
structing more card machines, he making all 
the forgings, that he came to me witha 
proposition. He said no man could be a 
good working mechanic without being able 
to make his own forgings, at any rate so far 
as to forge his own tools and temper them. 
He proposed to take me asa scholar, if I 
would, in return, give him some instruction 
in machine drawing. He went on say, that 
with proper attention and desire on the part 
of the apprentice to learn, a few weeks 
would make a better smith than the cus- 
tomary four or five years’ apprenticeship. He 
said he had given over three years of his 
life to doing the work of the commonest 
laborer for what little instruction he got. 
He proposed that I should be helper, blow 
and strike for him, for a week; then take 
the hand hammer, and he would blow and 
strike for me the next week; that at the end 
of two or three such terms he would guaran- 
tee that I could handle iron and steel as well 
as he could. There 
was something so 
original and novel in 
his proposition, that 
I at once acceded to 
it. The work to be 
done was mostly light 
steel forgings and he 
had enough of his 
wooden patterns 
ready for some six or 
eight weeks’ work. 
The second week, 
when my turn had 
come to take the 
hand- hammer, he 
handed me a sheet- 
iron template, giving 
size and form for a 
breast-brace of about 
35 in. crank, or swing 
of 7 in. He wanted 
me to try my hand at 
forging one; saying 
I would always find 
ita useful tool. With 
the template he gave 
me a piece of wire 
bent to the . shape, 
showing he had 
marked on it the por- 
tions to be forged 8 
square, and the round 
for hand grip; also 
a wooden model of 
the socket end. He 
told me to straighten the wire, and it 
would help in forging, giving the proper 
length of each part. Then, to my surprise, 
he handed me a bar 1}” square, of charcoal 
forged hammered iron, to forge a brace 
whose 8 square portions were but }”, and 
the round 3”, and the spindle end about 
§’ diameter. I asked why not forge 
the socket-end drill and square the taper 
hole for the bits, and weld this to a bar 
nearer the size? To this he replied that 
no good smith would drill the socket end, 
he would punch and work it on a steel 
mandril; then for the brace no rolled iron 
will have sufficient stiffness without making 
it too heavy. This charcoal iron is free from 
flaws, is the right size, and when drawn down 
it will have great stiffness. I tried to induce 
him to take the hand-hammer, but he remind- 
ed me that it was my turn, and that I must 
remember our bargain. If I was afraid to 
take the ‘‘ bull by the horns I could never 
learn how to hold him.” Although I ex- 
pected failure, the brace was forged, and 
the steel end of spindle successfully welded. 
This was my first job in that line, and now 
as I write, that brace lies before me, having 
stood the service of 57 years, and is as good 
now as the day it was made. It has always 
been one of my favorite tools. As I look 
back over that long period, I can see Brandt 
as helper doing more towards its production 
than the head hammerman. 

I thought it would be an easy task to make 
a good mechanical draughtsman of a man 
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who, with such facility, carved with his 
pocket-knife the forms he wanted to produce 
with his hammer, but I was mistaken. He 
took hold with great earnestness, handled 
his instruments well, and soon learned to 
copy line drawings with neatness and ac- 
curacy, but it was purely mechanical, for he 
did not understand the simplest drawings. 
He said he was often mortified by not being 
able to understand sketches. A verbal ex- 
planation of any portion of a machine was 
clear to him, but the moment a sketch in 
illustration was made all was confusion. 

It was by mere accident that I discovered 
his mental difficulty. All his thinking was, 
if I may so express it, full size. The trouble 
was in reducing toa given scale and carrying 
both in his mind at the same time. Up to 
the point of this discovery it would take 
pages to describe the various devices I re- 
sorted to, but now all was plain sailing. By 
working him on full-size drawings, it was 
not long before he understood them and 
became quite proficient. 

But some ludicrous things occurred. I 
will cite but one, premising that he was full 
of a dry kind of humor, that, at times, was 
difficult to distinguish from earnest. He 
showed me a full-size drawing of 
a crank, made on thin sheet iron 
and asked me to reduce it to half 
‘“Why don’t you do it?” I 
asked. ‘‘ You have two centers 
on aline.” ‘‘ Yes, I know, and I 
have done it, but it don’t look 
right. I want you to do it.” | 
did so, and he took it, remarking 
that it looked too small. I said: 
‘*Measure from center to center, 
and you will find it right.” *‘ Yes, 
but”—and away he walked, and 
soon came back with both cut out, 
saying: ‘“‘I have weighed both. 
There is something wrong. The 
half-size does not weigh one-fourth 
as much as the full-size!” 

Tables of areas and superfices 
only perplexed him, It was evi- 
dent that the books I gave him to 
study only confused him. At one 
time he became very despondent. 

He said he felt his own ignorance ; 

that he was too old to begin, too 

old to go to school, but if I could 

find him a private teacher, that 

could be trusted and keep his secret, he 
would make a trial, although over 40 
years of age. If he could only be taught 
how to learn, he thought he could do the 
rest; but he was sensitive on the subject, 
and did not want it known that at his 
time of life he was beginning. 

My friend, J. C. Trautwine, at that time in 
Strickland’s office, became much interest- 
ed in Brandt, and together we consulted 
Prof. James P. Espy, who had been Mr. 
Trautwine’s mathematical preceptor, who, 
after an interview or two with Brandt, with- 
out his knowing the object, agreed with us 
that the first step in instruction must be 
entirely oral. He thought among his pupils 
he could find a capable one that would 
devote two or three evenings a week to the 
work. This was done. Brandt remained 
in Philadelphia from the fall of 1828 until 
the spring of 1829. During these months 
his studies were privately and profitably 
pursued. In the spring he moved to our 
card works in Delaware county, but his 
wife was discontented. They were what is 
known as Pennsylvania Dutch. In October 
1829 the partnership was dissolved, and he 
returned to Lancaster and resumed his old 
business of blacksmith. 

When, in the fall of 1833, I learned that 
he had taken the position of foreman of the 
Pennsylvania Railroad shops at Parksburgh, 
I went to see him. He then said he was 
afraid he had given way to the persuasion of 
Mr. James Cameron, at that time chairman 
of the’ board of Canal Commissioners, and 
feared he would not succeed. I found his 
office walls covered with working models of 
eccentrics, rock shafts and steam valves, a// 
Sull size. When I rallied him on adhering 
to full size, he replied: ‘‘ It is best, I think, 
After showing me his models, he 


size. 


Dry pin 


that way.” 
called my attention to the exhaust of the 





English locomotive I had come up on. He 


said it was all wrong, a 9” cylinder with only 
3” length of valve ports. It always went by 
screaming, pish, pish, pish, like boys throw- 
ing gravel against a board fence, and he 
declared that if he ever built an engine, the 
ports should be at least as long as 4 the 
diameter of the cylinder. I relate this to 
show the bent of his thoughts at that early 
day, Ne did not prove a failure. He was 
soon found by other railroad managers, and 
we next know him as master mechanic of 
the New York and Erie. 

I visited him at Piermont, spending several 
days with him in the shops and on the road, 
but have no memorandum to fix the date. 
He, at that time, showed me his plans for a 
10-wheel locomotive, with three pairs of 
drivers, and a 4-wheel truck, which he had 
designed for the central or heavy grade 
division of the Erie Railroad. He had tried 
without success to get permission to build 
some at the Piermont shops. He was direct- 
ed to exhibit his plans and get bids from 
locomotive builders, and had taken them to 


Baldwin, who raised many objections, and ' 


declined bidding, but the Norris works 


looked more favorably on his plans. He 
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left his drawings with them, which were 
returned with their bid. Previous to this 
he had shown his drawings to Mr. Millhol- 
land, of the Reading Railroad, who was 
enthusiastic, and expressed his opinion that 
they would be particularly adapted to the 
heavy coal traffic of the Reading. At the 
time of my visit he had not got authority to 
order any for the Erie. He said he under- 
stood that Millholland was having a 10- 
wheeler built by Norris, and he (Brandt) 
had no doubt it would prove to be the most 
effective freight engine. He was very par- 
ticular in calling my attention to the details 
of his drawings, saying, if I should ever see 
the Norris engine, he would like me to note 
how nearly it conformed to his drawings. 
Some time after this, on meeting Mr. Millhol- 
land, I learned that the 10-wheeler was in 
service, and its performance was even better 
than he had anticipated. I rode over part 
of the road with him on the ‘‘Susquehan- 
na.” In detail the engine differed con- 
siderably from Brandt’s drawings, as I recol- 
lected then, and Millholland remarked, 
‘that after the engine was put on the road 
some alterations had to be made that would 
not have been required had Mr. Brandt's 
plans been closer adhered to.” I have related 
the above to award to Mr. Brandt credit he 
richly deserves as one of the pioneers in ad- 
vancing the American locomotive to its 
present perfection. 

We next find him located at Paterson, N. 
J., carrying on locomotive works. The 
engines he there turned out are known to 
most of the present master mechanics. At 
Paterson he and his family were as restless 
as when at Philadelphia. He sold out and 
returned to his old home at Lancaster, where 
he erected shops and started locomotive 
works, but did not live to see them in suc- 
cessful operation, 
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Modern Locomotive Construction. 


By J. G. A. Mryer. 


NINTH PAPER. 





STEAM PIPES—STEAM AND EXHAUST PASSAGES. 

Figs. 24 and 25 show the steam pipes and 
the manner of connecting these to the cylin- 
ders. The steam pipe has only one duty to 
perform, namely, conducting the steam to 
the cylinder, and therefore its cross-sectional 
area is made less than the area of a steam 
port through which the steam is both ad- 
mitted and exhausted. 

It has been found that for a piston speed 
of 600 feet per minute good results will be 
obtained when the cross-section area of the 
steam pipe is equal to .08 (that is, ;,,) of the 
area of the piston; for slower piston speeds 
proportionally less, and for higher piston 
speeds proportionally greater. Consequently, 
to find the cross-sectional area of a steam 
pipe, we again apply the rule of proportion, 
thus: 

600 : given piston speed: : 0.08: 
{ steam pipe area in fractional } 
! parts of piston area. J 








Fig. 24 


From the foregoing remarks, we can estab- 


lish— 

Rule 7.—Multiply the given piston speed 
in feet per minute by the decimal .08, and 
divide the product by 600; the quotient will 
be the cross-sectional area of the steam pipe 
in fractional parts of the piston area. Or, 
writing this rule in the form of a formula, 
we have 


{Given piston speed) 


: < 08 
( per minute ) x OF 
600 
{steam pipe area in fractional) 
| parts of piston area. j 


Then, multiplying this proportional area 
by the piston area in square inches, we ob- 
tain the number of square inches in the steam 
pipe area. 

Kxample 10.—Find the cross-sectional 
steam pipe area suitable for a cylinder 17 
inches in diameter, and a piston speed of 500 
feet per minute. 

According to Rule 7, we have— 


500 x .08 ay 
600 .0666 

This means that the steam pipe area must 
be equivalent to {°° of the piston area. 
The area of a piston 17 inches in diameter is 
226.98 square inches; therefore, 226 98 x 
-0666 = 15.116868. That is, the cross-sec- 
tional steam-pipe area should be 15} square 
inches, 

With the aid of Rule 7, the following table 
has been arranged, showing the ratio be- 
tween the steam-pipe area and the piston 
area for different speeds. 

Using this table when the steam-pipe area 
is to be found, time and labor will be saved. 
To find the cross-sectional area of the steam 
pipe with the aid of this table, we have 

Rule 8.— Multiply the area of the piston in 
square inches by the decimal] fraction found 
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in Table 10, on the same line that the give 
piston speed is indicated ; the product wi 
be the number of square inches in the cross 
sectional area of the steam pipe. 


TABLE 10. 


Steam-Pipe Area ir 
Fractional Parts of 
Piston Area. 


Speed of Piston in Feet 
Per Minute. 


OOS es0:0 0% -026 
BOs 6:0 sis er .033 
ee .04 
IG 5:9 oxieee .046 
DUN 6.5: 5r6:006' .053 
BO. 35 nanos .06 
WU 5 Sain wis .066 
i ee .073 
ee .08 
i er : .086 
CUS cecaacetce .093 
Ezample 11.—Find the steam-pipe ar 


suitable for a cylinder 16 inches in diamete1 
and a piston speed of 450 feet per minute. 

Referring to Table 10, we find on the sam: 
line with the given piston speed of 450 fee! 
the decimal .06. The area of a piston 16 inch¢ 
in diameter is 201 square inches; therefor 
201 x .06=12.06. That is, the steam-pip: 
area should contain 12 square inches, 

In Fig. 24, the area of the oper 
ing J of the steam passage should 
be the same as that of the steam 
pipe, because the steam passage j 
a continuation of the steam pipe. 
Consequently, when we know th: 
area of the steam pipe, we als 
know the area of the opening ./ 
and when we know the area of 
this opening, its diameter is easily 
found by referring to a table of 
areas of circles, or by one of th: 
simple rules of mensuration. From 
these remarks, we may correctly 
infer that, for instance, a cylinde: 
17 inches in diameter and a piston 
speed of 600 feet per minute will 
require a larger area in the open 
ing J than the same cylinder 
would require for a piston speed 
of 500 feet per minute; and, since 
the piston speed is not the same in 
all locomotives, we would natural- 
ly expect to find a number of core 
boxes of different size for each 
cylinder, so that the size of a steam 
passage could be changed in a 
cylinder pattern to suit some particular 
piston speed. Tocarry out such a system 
would require too great a variety of pat 
terns; and, to avoid this, master mechanics 
and manufacturers generally group the 
cylinders, according to their diameter, into 
different classes, and adopt for each class 
some particular diameter for the opening //. 

In the following table, in column 2 ar 
given the diameters of the openings ./ for the 
different classes of cylinders, such as are 
generally adopted ; of course, some makers 
will vary 
column 3 the diameters of the exhaust open 
ing (marked A, Fig. 24) are given. If these 
exhaust openings are made square, or of 


f Steam-pip 
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slightly from these figures. In 


some other form, their area should contain 
about the same number of square inches as 
the circular openings given in column 8, 
Table 1L: 


TABLE 11. 


Column 1 Column 2. Column 3. 
Diameterof | Diam. of Steam | Diam, of Exhanst 
Fate wat yelag Opening -/, in Opening A, in 
inches, inches. 

10 3 33 

11 3 3} 

12 34 4 

13 35 4 

14 4! 5 

15 4; 5 

16 4! 5 

17 4} 5 

18 4) 5 

19 4) 5 

20 5 5 

99 5 5 


When an engine is to be designed for a 
very fast speed, we would advise to deter- 
mine the area of the opening J according to 
Rule 8, and not follow the diameters given in 
the last table. The area of any cross-section 
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of the steam passage should contain the 
game number of square inches as the open- 
ing J. 

In regard to the exhaust passage, good 
results will be obtained when the area of any 
cross-section in the neighborhood of the line 
a? is made larger than the exhaust opening 
kK; in fact, we have always obtained good 
results by making it as large as possible. 
With large exhaust passages the flow of 
steam will not be so irregular as when 
smaller passages are used. In the writer’s 
opinion, large exhaust passages will improve 
the draft of an engine, and to some extent 
lessen the back pressure in the cylinder. No 
3 have been established to determine the 
area of the exhaust opening HK. The diam- 
eter for these openings, given in Table 11, 
have been obtained by actual measurements. 
)ften it will be found that, in designing a 
locomotive cylinder, the space allotted for 
the steam passages and exhaust passage in 
the neighborhood of the line ¢ d is very 
small; therefore, great care and good judg- 
ment must be used to obtain the proper 
cross-sectional area in either passage. The 
result of carelessness right here will be that 
either one or the other passage is too small, 
and the engine will fail to do the work that 
it was intended it should do. 

Steam pipes for locomotives are made of 
cast iron ; their thickness of metal for smaller 
engines is about 3 of an inch, and for larger 
engines about § of an inch. 

On account of some practical difficulties 
that must be overcome, ordinary flat joints 
cannot be used between the JT pipe and the 
steam pipe, neither between the steam pipe 
and cylinder saddle. 

The first difficulty that presents itself is 
the expansion and contraction due to the 
great change of temperature to which the 
steam pipes in locomotives are exposed, and 
therefore we must adopt a joint which pos- 
sesses a small amount of flexibility. 

The second difficulty that presents itself 
is of a practical nature, namely, the impossi- 
bility to construct a boiler and fit the cylin- 
der saddle to the outside of the smoke-box 
with absolute accuracy, yet a steam pipe of 
proper length is expected to fit at once in its 
place, without any more labor than would be 
required if everything else had been per- 
fectly accurate ; hence, the joint must pos- 
sess a small amount of adjustability. 

Adopting a ball joint, the foregoing difli- 
culties can be overcome. These ball joints 
are made (as shown in Fig. 25) by interpos- 
ing a brass ring between the T pipe and 
steam pipe, and another one between the 
steam pipe and cylinder saddle. Each brass 
ring has a spherical and a flat surface. Now, 
it must be readily perceived that with such 
rings interposed the steam pipe can be 
slightly moved up or down or sideways, and 
still maintain a steam-tight joint. This kind 
of ball joint will also be sufficiently flexible 
to allow for the contraction and expansion 
of the steam pipe. 


“ 


PISTON SPEED. 

To determine the piston speed according 
to the following rule, we must know the 
speed of train in miles per hour, the diam- 
eter of the driving wheels in feet, and the 
length of stroke in feet : 

Rule 9.—To find the piston speed in a 
locomotive, multiply the number of feet in 
a mile by the speed of train in miles per 
hour, divide the product by the circumfer- 
ence in feet of the driving wheel multiplied 
by 60, and multiply the quotient by twice the 
length of the stroke in feet ; the product will 
be the piston speed in feet per minute. Or, 
writing this rule in the shape of a formula, 
we have- 

( Number of ) | (speed of train in) 

(feet in a mile} ( miles per hour ) 

§ circumference of } 

( driving wheel in feet } 
{ twice the length ) { piston speed in) 
( of stroke in feet } ( ft. per minute 5 


x 60 


Example 12.—Find the piston speed in feet 
er minute in a locomotive whose driving 
vheels are 5 feet in diameter ; stroke, 2 feet ; 
nd speed of train, 35 miles per hour. 
According to Rule 9, we have 
5280 x 35 


15.7 x 60 


4 = 784 4 





That is, the piston speed will be 784,4, feet 


per minute. In order to assist the reader to 
understand the foregoing rule, the following 
explanation is offered : 

First, we multiply the number of feet in 
a mile by the speed of train in miles per 
hour; this product will give the number of 
feet the locomotive travels in one hour, and, 
since there are 5,280 feet in a mile, and the 
speed of train in our example is 35 miles per 
hour, we have 5,280 x 35 = 184,800 feet that 
the locomotive travels during one hour. To 
find the number of feet that the locomotive 
travels during one minute, we divide the 
number of feet per hour by 60, because there 
are 60 minutes in one hour; hence, in our 
example, 1°43°° — 3,080 feet; that is, during 
one minute the locomotive travels through a 
distance of 3,080 feet. To find the number 
of revolutions of the wheel per minute (which 
is necessary in this case), we divide the dis- 
tance traveled per minute by the circumfer- 
ence of the driving wheel. In our example, 
the diameter of the driving wheel is 5 feet ; 
the circumference of such a wheel is 15.7 
38080 
15.7 
revolutions per minute. 


feet; therefore, 196.17 number of 


During every revo- 
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lution of the wheel the piston travels through 
twice the length of the stroke; therefore, 
multiplying the number of revolutions per 
minute by twice the length of the stroke, the 
piston speed per minute will be obtained. In 
our example, the stroke is 2 feet ; therefore, 
196.17 x 4= 784,1, feet. That is, the piston 
speed is 784,14, feet per minute. 

+ ER 

LETTERS FROM PRACTICAL MEN, 

The Formula for the Bursting Stress 
of Boilers. 
Editor American Machinist : 

In a recent number of the AmgricaAN Ma- 
oninist Mr. A. F. Nagle, of Chicago, says, 
in regard to ‘‘ the generally accepted formula 
for the bursting stress of the shell of a steam 
boiler.” 


e Tanaila & . VY Think 7-1 
sursting ) __ Tensile Strength X Thickness 
> 


(J 
{ Pressure } Radius. 


‘*T presume this is generally accepted, but 
itis not wholly correct. The longitudinal 
stress is one-half as great as the diametrical, 
hence the resultant, or actual stress, is repre- 
sented in direction and amount by the diag- 
onal of a right-angled triangle, whose base 
is 1 and the vertical $, and consequent hy- 
pothenuse, or diagonal, nearly i.12. It will 
then be seen that the ordinary formula gives 
the strength of a cylinder about 11 per cent. 
too great.” 

While admitting the correctness of Mr. 
Nagle’s premises, namely, the longitudinal 
tension 4 the diametrical, and the result 


1.12 times the diametrical, I 


ant tension 
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venture to question his deduction that the | vent the scissors from cutting beyond the cor- 
material of the shell is thereby exposed to a | ner, asin Fig. 17. The beveled corner was 


greater strain per wnit of its cross-section, and | 
to ask whether he has not overlooked the 
fact that the resisting section 
equally with the resultant strain. 

To simplify the subject, let us suppose a 
flat square piece of sheet iron, Fig. 1, ex- 
posed to a single tension parallel to two of 
its sides. It resists with the sectionad—a 
side. Now, if we add a second tension 
equal to the first and perpendicular to it, 
Fig. 2, the effect is the same as if we substi- 
tuted a single diagonal pull, Figs. 3 or 4, 
said diagonal pull being 1.414 times 
either of the single pulls. But the resisting 
section cd ore f is also now 1.414 times 
the former resisting sectiona d. Thus the 
resisting section increases equally with the 
resultant strain, and the tension per unit of 
resisting section thus remains the same, as 
does also, of course, the ability of the sheet 
to resist it, supposing the material to be ho- 
mogeneous, which is, of course, not quite 
the case with boiler iron. Whether ed or 
d f isto act as the resisting section would 
doubtless depend upon some slight difference 
in strength between them. If jthey were 
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equally strong the fracture might take place 
on ad, Fig. 5, org h, Fig. 6, but in this case 
the two forces in line with the resisting sec- 
tion would be practically idle, and the prob- 
lem would again be that of a single pull, as 
in the first figure. 

To illustrate this principle, I 
made some experiments’,with small strips 
of thin paper, than that 
on which‘you print the AmMErioaN MAcuIn- 
ist, and,with the following results : 

Single pull with the grain, Fig. 7, strips 
about 1; breaking strain in 
pounds (19 specimens), 9.5, 11.5, 8.5, 10.5, 
tt, 21, 11, 10; 9,9, 2, 8.5, 10:5, 30:5, 12, 21, 
11.5, 11, 11; average, 10.3 pounds. 

Double pull, Fig. 8, breaking section be- 
tween clamps, shown by dotted lines, about 
11 inch square. The tension across the 
grain was kept about 2 bs. less than that 
with the grain (20 specimens). 

Pull with grain, fractures regular, and as 
shown in Figs. 9 to 14, from 9 1bs. to 12} lbs., 
the average of 20 being 10.8 lbs. 

These experiments indicate that the re- 
sistance of the (approximate) 1}-inch square 
of paper between the grips was prac- 
tically the same with the two tensions as 
When the double pull was 


recently 


rather weaker 


inches wide ; 


with only one. 


therefore used as giving (I thought) the 
nearest approach to the true strength of the 
specimen. Jonn C. Travutwine, Jr. 


Box Liner. 
Editor American Machinist: 


To get the liners of a journal box to just 
the right thickness, is not always such an 
easy matter as it might seem. Set-screws in 
the cap make good liners, and are easily ad- 
justed thus: Tighten the cap on tothe shaft 
firmly with the bolts, then put the set screws 
down firmly, and, next, loosen the bolts just 
enough to let the shaft fall, and then tighten 
up on the set-screws all around alike, just 
taking the strain off the bolts. 

F. J. MASTEN. 
The Foot of Ten Inches. 
Editor American Machinist: 


There is no good reason, that I know of, 
why a foot should contain 12 inches. Big 
feet are not desirable or fashionable any 
way. What we need most (for a change) is 
an American system of measures, equivalent 
to the Metric system, without change of 
standards and names, and one that expresses 
feet and inches decimally, in one set of 
figures. 

This can be easily done by reducing the 
foot to 10 inches, the inch being the standard 
and remaining as it is. In that case any 
number of inches are reduced to feet by the 
addition of a decimal point. A mile is 63,- 
360" or 6,336’ or 1,760 yards; a yard be- 
comes 3’ 6” or 3.6’ or 36"; a meter 3’ 9.3” or 
3.93’ or 39.3”; a rod 54 yards or 19’ 8”, or 
19.8”; a fathom 7 2” or 72’; a square foot 
100 square inches; a cubic foot 1,000 cubic 
Surveyors’ measures will not be in- 
terfered with. The two-foot rule will be 
reduced to 20’, and graduated in 10ths, 
20ths, &c. It will be much easier to desig- 
nate a twist drill by decimals than by vulgar 
tractions, that is, by a large number of 64ths, 
that nobody understands without a calcula- 
tion, mental or otherwise. Nearly all steel 
rules have graduations in 10ths, 100ths, and 
are familiar to all machinists and all measures 
under 100 inches ought to be expressed in 
inches and decimals, the word foot need 
only be used in larger measures. Mechanics 
who are not used to 10ths and 100ths will 
enjoy the change. The only serious difti- 
culty is to indicate which measure is used. 

Brazil, Ind. C. W. Crawrorp. 


inches. 


Using and Marking Twist Drills. 
Editor American Machinist : 

There is one fault with twist drills that it 
seems might be done away with or helped. 
I have reference to the stamping of sizes just 
exactly where they will be ground off, when- 
ever one of your ‘‘don’t-care chaps” has 
occasion to use it. When he puts a drill in 
the chuck, he does not stop to see whether 
it runs true or not, starts up the drill, puts 
on the feed, and then proceeds to put in the 
balance of the time talking with his next 
neighbor, or anything else, in fact, that will 
help pass the time away, oblivious to the 
fact that his drill is stuck, and the chuck has 
been spinning around until the shank is all 
cut up and size figures all erased. 

What I wished to say about the size marks 
on a drill was: Just flatten the shank at or 
near the end, when the size can be stamped 
and not be obliterated. I am sure that con- 
siderable time would be saved that at present 
is charged up to profit and loss, in stopping 
to measure, not one, but seven out of ten 
that the numbers were ground off the first 
time they were used, PASQUIRE. 

+ SD > 


The Italian Government has a puzzling 





applied to a full square piece, as Fig. 15, the | 
‘that the railroads will not transport them, 


square corners were found to add greatly to 
the strength of the piece, the average of six 
pieces being 12.9 lbs. On the other hand, 
when these corners were cut out, asin Fig. 
16, the strength was considerably reduced 
(20 specimens averaging only 9.175 lbs.), no 
doubt because it was impracticable to pre- 


engineering problem on its hands. Having 
ordered some 200-ton Krupp guns, it finds 


| fearing they will break down the bridges and 


| trestle-work upon which the track is laid. A 


gun made in sections to screw together 
would suit the convenience of transporta- 


tion, but it might not shoot as well as a solid 


‘run, 
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YDITORIAL ANNOUNCEMENTS. 

GE Positively we will neither publish anything in 
our reading columns for pay or in consideration of ad- 
nertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
opinions are not for sale. We give no premiums to 
secure either subscribers or advertisers. 

Gee" Every correspondent, in order to insure atten- 
tion, should give his full name and address, not for 
publication, but as a guarantee of good faith. 

Gee We are not engaged in procuring patent rights, 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 

Ge We invite correspondence from practical machin 
ists, engineers, inventors, draughtsmen, and all those 
especially interested in the occupations we reprsent, 
on subjects pertaining to machinery. 

Ge” Subscribers can have the mailing address of 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 
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Autumn Industrial Exhibitions, 





As the time draws near for autumn in- 
dustrial exhibitions the outlook for their 
success grows more favorable. Exhibition 
prospects looked far from bright last spring, 
but ‘with a noticeable improvement in 
general business, there is reason to expect 
fair success with most industrial exhibitions. 
The Louisville Exposition, already open, has 
not yet attracted very wide attention. A 
southern exhibition that begins in the sum- 
mer, is not likely to draw very large crowds 
until the advent of cooler weather. The 
regular annual exposition in Cincinnati 
promises to contain the usual display of 
mechanical articles. It is generally well 
attended, and those who display machinery 
effect many sales. The St. Louis Exposition 
also gives promise of success this year; ex- 
hibitors are spending money freely in pre- 
paring creditable displays. At this exhibi- 
tion agricultural machinery and tools take a 
front rank, and the sales are always large. 
Chicago is putting forth some effort in pre- 
paring for their Inter-State Exhibition, 
especially in securing displays of machinery 
and tools. Their exhibition building is 
large, and facilities excellent for a successful 
fair. In the east, interest centers in the 
Novelties Exhibition which opens in Phila- 
delphia on the 15th inst. Itis a new exhibi- 
tion, and will have a large display of new 
articles that will prove interesting. The 
mechanical feature will be its leading attrac- 
tion. 

In this city the American Institute Fair 
will open on the 30th inst. The great objec- 
tion to this fair has been the fact that only a 
small proportion of the exhibits were new 
or novel, and that the bazar feature was 
more prominent than any other. The fair 
never fails to attract crowds, however, and 
may be better this year than usual. We 
have not heard that Boston is to have any ex- 
hibition this year. 

The North Central, and South American 
Exposition will open in New Orleans Nov. 
10th, and close about April 1st, 1886. It is 
to be purely an American Exhibition, and 
the mistakes of the late World’s Fair are to 


be avoided. 
——— ope 


Let Convicts Do State Work. 





The advocates of the prison contract 
system, especially those whose interests are 
closely allied to those of the contractors, 
refuse to consider or discuss the useful em- 
ployment of prisoners in any other way 
than upon private contract, or in manufac- 
turing goods for sale on State account. In 
other words, they seem determined in their 
efforts to persuade the public that prison 
convicts cannot be profitably employed unless 
their work inflicts some injury upon free 
labor, and that the contract system produces 
the most revenue while inflicting no more 
injury than the ‘‘State account” plan of 
manufacturing. We contend that the State 
can profitably employ its prisoners without 
manufacturing anything for sale, and with- 
out conflicting with free labor. The State of 
New York undoubtedly pays out more 
money every year for work that could be 
done by convicts, than the whole amount of 
revenue from prison contracts. 

Among the appropriations by the New 
York State Legislature last June, we notice 
the followimg: 


For completing the wall authorized to be 
constructed by chapter five hundred and 
fifty-one of the laws of eighteen hundred and 
eighty-four along a portion of the bounds of the 
inclosure of the yard at Clinton prison, the 
sum of twenty thousand dollars, or so much 
thereof as may be necessary, to be expended 
under the direction of the superintendent of 
State prisons. For the repair of the State 
road through State lands leading from Clin- 
ton prison to Ellenburgh and to the Saranac 
river, the sum of two thousand dollars to be 
expended under the direction of the super- 
intendent of State prisons. For rebuilding 
shops recently ars by fire in Auburn 
prison, nine thousand dollars; and for re- 
pairing the coping of the wall around the 
Asylum for Insane Criminals, two thousand 
dollars, to be expended under the direc- 
tion of the superintendent of State prisons. 
For laying sidewalks and paving gut- 


ters in front of State prison lands in the vil- 
lage of Sing Sing, one thousand dollars, to 





be expendcd under the direction of the su- 
perintendent of State prisons. 

We should like to know if there is any 
reason why the above work could not be 
done by convicts. The original prison at 
Sing Sing was built by convicts, and the 
railroad from Clinton prison to Plattsburgh 
was built by convicts. 

A number of other appropriations were 
made at the same time for work on other 
State property that could profitably be done 
by convicts. It is not the ability, but the 
inclination, to employ prison convicts with 
economy on State work that is lacking. The 
contract system is a bonanza to the few who 
enjoy its benefits. 
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John Fink Indicted. 





We learn from Detroit that John Fink, 
whose operations in selling ‘‘ shop rights” 
to use a humbug lubricating mixture we 
have set forth in several issues of the AmMErI- 
oaN Maouinist, has been indicted for felony 
by the Grand Jury of that city. He has 
humbugged a large number of the best manu- 
facturing establishments in this country out 
of $100 to $700 each, mainly by showing a 
big lot of written contracts for shop rights 
to use his mixture, and a few recommenda- 
tions, most of which were afterwards re- 
nounced by the parties who had written 
thein. He did not make sales through the 
mails, and had no printed matter to show. 
He was always in a hurry to catch a train 
when trying to make another victim, and 
always closed the contract and collected the 
money for the same before the buyer had a 
chance to investigate the merits of the mix- 
ture. When it came to a pinch, various 
misrepresentations were made—usually when 
no witness besides the individual making the 
contract could overhear. 

Letters from quite a number of prominent 
firms that have been victimized by Fink 
have appeared in our columns. The letter 
from Detroit Machine Screw Company, pub- 
lished in issue of March 22, 1884, shows a 
clear case of obtaining money under false 
pretences. This led to the indictment. 

It is doubtful whether Fink will be cap- 
tured. If he leaves the country, he will not 
go to Canada, as the officers of the law, 
armed with a capias, have been watching for 
him there. Perhaps he will go to Europe. 
It is to be hoped, however, that he will be 
brought to justice. 

The Detroit Hvening News of August 20th 
says: 

Some time ago a distinguished-looking 
family arrived at a leading Detroit hotel. 
The lady attracted marked attention from 
the gorgeousness of her attire. Diamonds 
as large as peas sparkled in her ears and at 
her throat. The new guests were said to be 
immensely wealthy. They occupied the 
finest rooms in the house, and lived in the 
most sumptuous style. The head of the 
family was not a man of intelligent ap- 
pearance. His signature on the register 
and his ungrammatical language convinced 
the proprietors of the hotel that he was a 
man suddenly thrust into opulence. It 
was surmised from the wife’s magnificent 
diamonds that the man was a traveling 
jeweler. 

The stranger was busy most of the time. 
He visited leading manufacturing houses 
during the day, and received the heads of 
those concerns at his rooms in the evening. 
The business men who called were appar- 
ently much ixterested in the stranger. They 
vaguely hinted that he had in his possession 
a secret formula which promised to be no 
less a boon to civilization than electricity and 
steam. After the stranger had returned 
from a day’s business, he would carry from 
$500 to $1,000 to the hotel office to be de- 
posited in the safe. It was generally agreed 
that whoever he was he made money very 
fast. This is the man against whom the 
ninth indictment of the grand jury was found, 
and who will soon be apprehended on a 
charge of felony. 

It is claimed that for several] years manufac- 
turing concerns have been swindled by an in- 
genious patent formula. It was said to ac- 
complish certain valuable results. If the 
claims had been justified, the patent would 
have been worth thousands of dollars in sav- 
ing labor and material. The owner of the 
formula was the wealthy guest of the leading 
hotel. The eagerness with which his process 
was bought is evident from the fact that on 





one day two Detroit firms paid him $150 
each, and another only escaped from paying 
him $400 by a telegraphic warning that the 
process was a humbug. A day’s business 





amounting to $700 was not uncommon. 
As there was no material furnished, the 
whole amount received was clear proiit, 
Within the last few years the speculator 
has amassed a fortune amounting to about 
$300,000. 

The successful introducer of the patent 
formula was well versed inlaw, and, althouch 
his operations had been practiced all over 
the country, he had never made himecelf 
criminally liable. Continued success, how- 
ever, made him bolder, and his operations 
finally became so open that a plan for his ar. 
rest was organized. When his bargain wag 
made with one Detroit firm, three responsi))e 
witnesses were present and accurately noted 
the entire transaction. The formula was 
tried, and resulted in ruining several pieces 
of valuable material. Geo. V. N. Lothrop 
was consulted at the time, but advised that 
no arrests should be made until further eyi- 
dence was accumulated. The Detroit firm 
had determined to have the speculator 
apprehended. They notified him that he 
would be wearing a striped suit in a short time 
but this threat was laughed at. Evidence 
was slowly accumulated, and it was finally 
in such shape that the matter was laid 
before the grand jury. The chain of circum- 
stances seemed complete in every detail. An 
indictment was agreed upon. The indicted 
person has now left town with his family, 
which will cause some delay and trouble in 
effecting his arrest. 


The next day, Aug. 21, the Hvening Nevins 
published the following : 


The facts connected with the last indict- 
ment of the grand jury are now so well 
known that there is no longer any need of 
withholding the name of the accused party. 
John Fink, of Baltimore, Md., is the 
wealthy man referred to in yesterday’s Nes 
who is charged with swindling prominent 
Detroit firms by the sale of a patent 
formula. 

Fink’s operations in Detroit commenced 
on Nov. 28, 1883. He came to Detroit with 
his family and secured the best rooms at the 
Russell house. The elegance of Mrs. Fink's 
attire and jewelry, attracted marked atten- 
tion. The head of the family introduced 
himself as the junior member of the firm of 
Heny Fink & Son, of Baltimore, Md. Ile 
laid before the Detroit Machine Screw Works 
and the Michigan Bolt and Nut Works a 
patent formula for making lubricating oil. 
The claims of the patent were very great, 
but they were apparently justified by many 
letters of recommendation from business 
firms throughout the country. The Detroit 
Machine Screw Company paid $350 for the 
use of the patent formula, and the Michigan 
Bolt and Nut Works came down with $150. 
On trying the patent it is claimed to have 
ruined a considerable amount of valuable 
material and to have proved utterly worth- 
less. The Detroit firms thereupon set about 
to have Fink apprehended. Business houses 
in different parts of the country who claim 
to have suffered subscribed from $10 to $50 
each to secure Fink’s arrest. When the 
grand jury met the case was laid before them 
and resulted in the indictment of the wealthy 
Baltimorean. 


Fink has had several years of rich hum- 
bugging, but his operations in that line seem 
to be about ended. 

———_ >. 


The Toolmaker. 





The toolmaker has within the past few 
years come to be a permanent fixture in most 
machine shops. The machinist twenty-five 
years ago was of all mechanics, except, per- 
haps, the blacksmith, the one who made his 
own tools. Now, as a natural result of the 
subdivision of the trade, the toolmaker 
makes them for him. Notwithstanding a 
great proportion of the small tools, such as 
taps and reamers, that were formerly made 
in the machine shop are now had from tlie 
manufacturers who make a specialty of such 
work, there are still many for peculiar uses 
that must be made in the shop, while special 
appliances and fixtures for different jobs are 
made and used where their use would never 
have been thought of a few years ago. 

One advantage of having a skilled man 
that is specially skilled in this kind of work 
to make these tools and appliances is, that 
they are much better made than they were 
formerly. Not only does the toolmaker 
acquire special skill in designing and making 
tools for expediting work, but his tools are 8 
record of his efficiency as a mechanic, and 
his reputation in this respect stands or falls 
by their quality. When such tools are male 
indiscriminately by any one of a shop full of 
men, no one has much interest in them ; their 
making is looked upon in the sense of 4 
drudgery, to be done without much prepar:- 





tion, and get through with as easily as pos- 
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sible. Tools made and got together in this 
way in a shop lacked character, so to speak. 
Nobody was much interested in studying 
principles. Making the tools was a second- 
ary matter, for which no one assumed any 
particular responsibility. The end at which 
the machinist aimed, and upon which his 
reputation as a mechanic rested, was some- 
thing quite different from toolmaking. 

Many shops that before the advent of the 
toolmaker could count up time equal to 
that of two or three men constantly engaged 
in making tools, find upon employing a 
skilled toolmaker, and giving him the neces- 
sary machinery to work with, that he not 
only makes all the tools, but devises special 
ones for lessening time on many classes of 
work. 

In other than machine shops the tool- 
maker is of still greater importance ; in such 
businesses as button-making and kindred 
branches of manufacture, where new designs 
are constantly demanding new tools, and 
where the operations must be quickly per- 
formed, the wages he is able to command are 
frequently three times as much as those of an 
ordinary mechanic. But he must be a highly- 
skilled man. While in one sense the work 
is not hard, it is exacting, calls for a good 
deal of thinking, and the ability to think 
correctly and quickly. If a machinist—a 
young man—has a decided talent in the 
direction of devising and making tools, it is 
worth cultivating; mere copying does not 
amount to much, but the ability to originate 
is valuable. 

* e~ ee 
Literary Notes, 
PATTERN-MAKING. A Practical Treatise, em- 
bracing the main types of engineering construc- 
tion, and including gearing, both band and ma- 
chine made, engine work, sheaves and pulleys, 
pipes and columns,screws, machine parts, pumps 
and cocks, the moulding of patterns inloam and 
green sand, etc., together with the methods of es- 
timating the weight of castings,to which is added 
an appendix of tables for workshop reference. 

By a Foreman Patternmaker. With upwards of 

70 illustrations. London: Crosby. Lockwood & 

Co., 7 Stationers’ Hall Court, Ludgate Hill. 

The author of this work writes very intel- 
ligently upon the subject, and from a me- 
chanic’s standpoint; the detail with which 
he treats the subject showing conclusively 
that he writes from actual experience. It is, 
perhaps, the most complete of any work of 
its kind, written, of course, from an English 
standpoint. American workmen will be in- 
clined to condemn some of the methods and 
practice, but, on the whole, cannot fail to 
find much in the book that is instructive. 
The profuse manner in which illustrative 
engravings are employed serves to make the 
text easily understood. 


UES g PIONS sano) 
> @ANSWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials, nor loca- 
tion will be published. 





(258) G. C., Indianapolis, Ind., asks: 
How can I make textile fabrics fireproof, so that a 
spark will not burn a hole in them? A.—A solution 
of three parts borax and two and one-half parts 
sulphate of magnesia in twenty parts of water, is 
recommended for this purpose. We cannot rec- 
ommend it from experience, but it is easily tried. 


(259) F. D., Camden, N. J., writes: Two 
engines, 7’’<10’’, are connected to a 3” shaft. One 
of the engines is connected by an overhung crank ; 
the other to a center crank, the driving pulley be 
ing near and outside the center crank What 
should be the size of crank-pin on the center crank ? 
A.—The same diameter as shaft will do ; it should 
not be of less diameter. 


(260) W. H. D., Leominster, Mass., asks: 
Suppose I have a bicycle whee! 38 inches diameter, 
geared up with an endless chain to run the same 
distance with one revolution of the cranks as a 58- 
inch wheel with the cranks directly connected. 
How much more power will it take to drive the 
small than the large wheel? A.—This involves 
questions in friction which can only be determined 
by experiment. A fair estimate would be about 25 
per cent. 

(261) D. W. M., 


Lynn, Mass., writes: I 


have a tubular boiler,the tube area of which is 
339 square inches. The gases, after leaving the 
tubes, pass through a brick flue 6 feet long, the 
area of which is 317 inches, and then through a hor- 
izontal pipe 14 feet long, area 254 inches, then 
into a chimney 50 feet high, area 384 inches. What 
I wish to know is, if any conditions can be altered 
to improve the draft ? Could not the 14-foot pipe 
be made larger, or the chimney be made higher, 
and which would be best? A.—Raising the chim- 
ney 25 feet would have the most beneficial result, 
but your connections between flues and chimney, 
particularly the pipe, are too small. It is nota 
good plan to reduce the area for the passage of 
gases below that of the tubes. We should recom- 
mend a higher chimney and a larger pipe, inclined 
upward, if possible, instead of being horizontal. 


(262) I. R., asks: 1. By what means is 
the velocity of water, wind and steam measured? 
A.—The speed of waterand steam, under varying 
conditions, has been measured in different ways; 
as, for instance, determining the quantity that 
would pass through pipes in certain times, and 
from these observations formulas have been con- 
structed for other conditions. The speed of wind 
is measured by an instrument something like a 
windmill. 2. How much wood is equal to one ton 
of good bituminous coal for use under a boiler? 
A.—On an average, about two cords 3. What size 
of common tubular boiler, size of tubes, etc.,would 
be required to work up to 200 horse-power? A.— 
A boiler 8 feet diameter, 22 feet long, 54 tubes 5’ 
diameter,should work up to 200 horse-power with a 
good engine. 4. What would be a fair estimate of 
good coal used per day of ten hours? A.—That 
would depend upon the kind of engine used. Per 
haps 3 tons would be a fair average. 5. How is the 
crank-pin of an engine tested for being true? A 
—See *‘ Questions and Answers,” July 25. 6. What 
is the difference between wrought and malleable 
iron? A—Malleable iron is a species of crude 
wrought iron. The difference between malleable 
and wrought iron is in the processes of manufac 
ture. See any dictionary for answers to other 
questions. 























Transient Advertisements 50 cents a line for each 
insertion under this head, About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 





Katzenstein metallic packing,169 Christopher st.,NY 
Air Compressors, Rock Drills. J.Clayton,B’klyn,N.Y. 
Curtis Pressure Regulator and St’m Trap,Aug15, p 12 
Edw. Sears, wood engraver, 48 Beekman st., N.Y. 
Presses & Dies,Ferracute Mach.Co ,Bridgeton, N J. 
Steel Name Stamps, &c. J.B.Roney, Lynn, Mass. 


Troatiee on gear teeth and bevel gears ; specimen 
pp. free. Geo. B. Grant, 66 Beverly st., Boston, Mass 


Universal grinders for lathe-centers, chucks, an- 
gles,orc¢ ylinde rs.C.C.Hill,84 Market st., Chicago, I], 


The Best Upright Hammers run by — are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st , New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


“How to Keep Boilers Clean.’ A book mailed 
free, by James E. Hotchkiss, 86 John st.. N. Y. 


Improved Labor- Saving Upright Drills: prices 
reasonable. Currier & Snyder, Worcester, Mass. 


The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 


Foot-Power Maohinery for workshop use, sent on 
trial if desired. W. F. & Jno. Barnes, Rockford, II. 

Lyman’s Gear Chart. How to lay out gear teeth. 
Price, 0c. E. Lyman, C. E., New Haven, Conn. 


Lathe tools, improved threading tools, cutting-off 
tools. Catalogue sent. H’tf’d Tool Co.,Hartford,Ct. 

Drop presses, and other special tools, manu 
factured by Williams, White & Co, Moline, III. 

Selden Packing for stuffing box, with or without 
rubber core Randolph Brandt, 38 Cortlandt st.,N.Y. 

Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. 
Chatham st., N. Y. 

Farley’s Reference Directory of the Machinists’, 
Iron, Steel _ Metal-Working trades of the United 
States. A. C. Farley & Co., Philadelphia, Pa. 


Files recut without drawing temper, about one- 
half usual pric es; samples recut free; prices on 
application. The ‘Acme Co , Collinsville, Conn. 

The outline (‘‘wax process”’) engravings shown in 
the Am. Macuinist each week are made by Stru- 
thers,Servoss & Co.,24 to 34 New Chambers St.,N.Y. 

‘““Complete Practical Machinist,’ $2.50; ‘* Me- 
chanical Drawing Self-Taught:; $4. 300ks for 
workmen. Joshua Rose, Box 3306, New Yerk City. 

Patent Bolt Dogs, as illustrated in Am. MAcHIN- 
ist of Sept. 5, sent prepaid anywhere in the U. 8. 
upon receipt of $2.25. Fay & Scott, Dexter, Maine. 

Morrison's Practical Engineer,a complete treatise 
on steam and general machinery. Price, $1; mailed 
free. Indicators, Engineers’ Instrume nts and out- 
fits. W. A. Morrison, Box 373, Lowell, Mass. 

Locomotive Engine Running and Management. 
By Angus Sinclair. Gives full directions about 
handling and repairing locomotives ; instructs how 
to design valve gear and set valves: Westinghouse 
air brake explained by aid of engravings. Price, $2. 
For sale by National Car Builder, 187 Dearborn st. 
Chicago, Il. 

Every young man who aspires to be either a me- 
chanic, merchant, or manufacturer, owes it to 
himself that he become thoroughly familiar with 
the writings of Chordal. Jobn W iley & Sons, 15 As- 
tor Place, N. Y., have issued a new and enlarged | 
12mo edition of * Extracts from Chordal’s Let- 
ters.’ Handsomely bound in cloth, with over nO | 
illustrations. Price, $2. Discount of 25 per cent 
_ on orders for five or more copies 





Frasse & Co., 62 











Chas. Coerper & Co., Chicago, will Zerect a $24,- 
000 brewery. 


W. S. Johns proposes to start a machine shop at 
Nashville, Tenn. 

The Sheffield Iron Works, Sheffield, Ala., 
tablish a foundry and machine shop. 

Heintz & Munchow, Buffalo, N. Y., will erect a 
four-story brick factory, to cost $15,000. 

J. D. Larkin & Co., Buffalo, N. Y., 
five-story brick factory, to cost $13,000. 


will es- 


will erecta 


Galveston, Texas, is about to build a system of 
water-works to supply the city with fresh water. 

S. Liebman’s Sons, brewers, Brooklyn, N. Y., will 
erect a $15,000 building for machinery and storage. 

The Wylie Foundry and Machine Co., of Toronto, 
Ohio, are erecting a large shop for building engines 

Dwight Slate, Hartford, 
agency for the sale of W. 
mer. 

Bids are invited by the Board of Managers for an 
electrical railway on the exposition grounds, New 
Orleans, La. 

It is said that the car shops of the 
Railroad, now at Marshall, 
moved to Dallas. 


Conn., has taken the 
R. Fox’s universal trim- 


Texas Pacific 
Texas, are to be re- 


The Quitman (Ga.) Cotton Mills, which originally 
cost over $40,000, were recently sold for $7,000 to 
C, Groover & Co. 

Wilson, Walker & Co. (Limited), 
will erect an addition to their 
ufacture of coal cars. 

The Birmingham (Ala.) Stove Co.. have com- 
menced work on their buildings ; the main build 
ings will be 140x200, and 100x150 feet. 

W.R. McClory, Pittsburgh, Pa., will erect large 
flint glass works near Pittsburgh at once. Estimat- 
ed cost, $250,000. Will employ 300 hands. 

The Weed Sewing Machine Co., Hartford, Conn., 
has reduced its capital stock from $600,000 to $240,- 
000, and the par value of a share from $25 to $10. 


Pittsburgh, Pa., 
works for the man- 


One hundred and fifty employes of the Michigan 
Bolt and Nut Works, at Detroit, recently went out 
on a strike against a 10 per cent. 
wages. 


reduction of 


The Pond Engineering Co., St. Louis, have been 
awarded the contract to furnish the entire pump 
ing machinery plant for the Mexico, Mo., 
works. 

Atlanta, Ga., is about to increase her water sup 
ply. The pumps will be run by turbine wheels in 
the Chattahoochee river, seven miles distant from 
the city. 

Messrs. Rittenhouse, iron founders and machin 
ists, of East Main street, Norristown, Pa., are pre- 
paring to finish their new foundry during the pres- 
ent year. 


water 


The roundhouse and repair shops of the Provi- 
dence and Springfield R. R, at Providence, R. IT. 
have been destroyed by fire. Estimated loss, $15,- 
000 to $20,000. 

T. Carlin’s Sons, Allegheny City, Pa., will erect a 
boiler shop this fallon North avenue, to be opera- 
ted in connection with their machine shops on An- 
derson street. 

Warren Spears of Aurora, Ill, has erected a 
building for the purpose of manufacturing machin 
ery and making repairs. Steam power will be 
used. Capital, $7,000. 

Tbe Sheldon Axle Works, of Auburn, N. Y., will 
probably locate in Wilkesbarre, Pa., the $100,000 
capital stock which they tried to place as a condi- 
tion having been taken. 

The Duffy Malt Whiskey Co., of Baltimore, will 
establish extensive bottling works, in which it is 
claimed that they willinvest about $200,000. Con 
siderable machinery will be put in. 

The Mount Vernon shops of the Northern Cen- 
tral Railway Co. at Baltimore are to be lighted by 
electricity,and they are putting in a Ball automatic 
engine tosupply the necessary power. 

L. Katzenstein & Co., 169 Christopher street, 
New York, have been advised by their agent in 
England that their metallic packing has received 
the highest award at the Inventors’ Exhibition in 
London. 

Cleveland, Brown & Co., Of Cleveland, Ohio, 
have made Mayor Davisand Silas Harford, of Niles, 
a proposition to run the old Ward rolling mill in 
the interest of the town. The proposition has been 
accepted. 

The new Washington Steel Works, at Reading, 
Pa., have just been completed. Walter M. Stein, 
Thomas E. White, and R. C. Borchers, of Philadel- 
phia, are the proprietors. The chief product will 
be steel castings. 

A company from Lansdale, Pa 
dry at West Point, Pa., and do the casting for the 
West Point Engine and Machine Company. For 
further information address the West Point Engine 
and Machine Co. 


, will erect a foun- 


Itis proposee by English capitalists to form the 


Talladega Iron Co., at Talladega, Ala., to purchase 





| mines containing 2,000 acres, and erect two blast 
| furnaces ; the capital stock to be $250,000. 

| W. Chambers, of Talladega, is now in 
| working up the scheme. 
| Record, 


George 
Europe 


Baltimore Manufacturers’ 








The North Star Iron Works Co., Minneapolis, 
Minn., write us: ‘Our works are running night 
and day two crews of men. We are very busy, 
with best prospects ahead. Are making many im- 
provements and adding new tools. 


The Worcester Steel Works, Worcester, Mass., 
have a contract to make 200 tons of a new pattern 
of street railway rail recently patented by Presi- 
dent C. A. Richards and Roadmaster Elizur Barnes, 
of the Metropolitan Railroad, Boston. 

Taunton, Mass., is to be asked to contribute $50,- 
000 as an inducement to a Connecticut silverware 
and cutlery company to transfer its business to 
that city. The business is wanted, and the money 
will probably be forthcoming.—Manufacturers’ Ga- 
zette. : 

The C. A. Treat Manufacturing Cempany, of Han- 
nibal, Mo , formerly doing business under the title 
of C. A. Treat, has been incorporated to manufac 
ture railway and machine supplies. Capital stock, 
$15,000. Corporators, C. A. Treat, J. W. Treat, W. 
E. Treat, and G. B. Treat. 

A company has been organized for the purpose 
of establishing a new pipe mill at Scottdale, Pa., H. 
C. Overholt, secretary and treasurer ; Wm. Smith, 
general superintendent. The mill will have a 
capacity of forty tons per day, which may be in- 
creased to eighty tons, if trade justifies it. 

Ellis & Lessig, of Pottstown, Pa., have informed 
their heaters, helpers, rollers, and others working 
about_the rolls in their mills, that their wages will 
be increased, the increase, in some cases, reaching 
as much as 20 per cent., with the prospect of the 
mill going on double time, and plenty of work. 

The Sweetland Chuck Co., of New Haven, Conn., 
which failed and was expected to pay 25 cents on 
the dollar, is paying 60 cents instead. The special 
tools, patent and material of the Sweetland chuck 
have been sold to the Hoggson & Pettis Mfg. Co., 
who will manufacture the chuck hereafter. Mr. 
Sweetland has gone into their employ. 


The cotton factory property at Athol has been 
bought for $27,000 by Mr. Allen, owner of the Wen- 
dell Pulp Works, who will proceed to arrange in 
the twosmaller buildings the machinery needful 
for the manufacture of the pulp. The main build- 
ing will eventually be used for making either ,pulp 
or paper. It has a valuable water-power. 

The St Louis Age of “Business at 
local machine shops has undergone some improve- 
ment in the last month or six weeks, particularly 
at the larger establishments. Some of the small 
shops, however. are still very lightly employed. 
The machine works at the foot of Chouteau avenue 
are running with about two-thirds of a full force, 


Steel says: 


The McDonald Machine Co., recently organized 
in Portland, Me., has contracted with the Portland 
Company to build an engine on the plan of the 
the company’s new patent, and it will be ready for 
trial in about a month. The new principle is also 
to be applied to several small tools, notably the 
screw-driver and ratchet drill. and arrangements 
to manufacture these are now being made. The 
stockholders believe they have a rich property in 
their patents. — Industrial Journa,. 

The Dubtqque and Northwestern Railway Com- 
pany has bought about 50 acres of land in the 
northern part of the city of Dubuque, Ia., for ma- 
chine shops, transfer grounds, and other uses. The 
final course of the road has been decided upon, 
and it will be pushed forward with all possible 
speed. Its destination is a point about 160 miles 
northwest of Dubuque and 20 miles northeast of 
Austin, Minn., where it will connect with the Stick- 
ney road from Mona to St. Paul. It will cross the 
Southern Minnesota and the Chicago, Milwaukee 
and St. Paulinits course. The engineers are lo- 
cating the line northwest of Dubuque, and right of 
way is being acquired in Northern lowa and South- 
ern Minnesota. 

The Knowles Steam Pump Works, 93 Liberty st., 
New York, and 44 Washington st., Boston, have 
issued a new illustrated catalogue in handy form 
for use. Among the specialties represented we 
notice a portable boiler and steam pump on wheels, 
a stationary fire apparatus, compound condensing 
mining pumps, sinking pumps, artesian well pumps, 
condensers for steam engines, combined air and 
circulating pumps for surface condensers, vertical 
wrecking pumps, vacuum pumps for sugar vacuum 
pans, hydraulic pressure pumps, duplex steam and 
power pumps, and compound condensing duplex 
engines for water-works. The last five pages of 
the catalogue give useful information and tables of 
value to engineers and others. 

The Eclipse Wind Engine Company, of Beloit, 
Wis., have shipped of late a carload of machinery 
to each of the following places: St. Louis, Mo.; 
Kansas City, Mo.; Lincoln, Neb.; Denver, Col.; San 
Antonio, Tex.; St. Paul, Minn. They also sent one 
16-foot geared mill to the West Indies ; one 16-foot 
pumping mill to St. Petersburg, Russia; six 1€-foot, 
six 12-foot, and six 14-foot mills to Sidney, Austra- 
lia ; six 412’ pumps to Fort Scott, Kansas ; two 
25-foot pumping mills, two 5x16’ double-acting 
pumps, and ten 244” underground pumps to Boston, 
Mass.; three 14’ 18’ water tanks to Zionsville, Ind.; 
two 12’x16’, one 12’«12’, and three 910’ water 
tanks to Cheyenne, W. T.; one 12’14/ tank, and 
twenty-five 8’ 9’ tanks to Memphis, Tenn. All the 
space in their foundry is occupied, and they are 
melting on an average 10,000 to 12,000 pounds of 
ironper day. All the other departments are run- 
ning full handed. Mr. G. E. Wheeler, the former 
superintendent, has lately been placed in charge of 
the books in the main office, and Mr. Hardy, who 
formerly had charge of the shipping department, 


has been appointed superintendent. 
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Machinists’ Supplies and Iron, 


New York, Aug. 27, 1885. 

The supply business and iron trade industries im- 
prove, but do not show any radical change. 

Iron—The market for American pig shows but 
very little improvement. Inquiries from consumers 
looking towards replenishing stocks are a little 
more numerous, but the volume of business re- 
mains about the same. In Western markets, con- 
sumers are buying a little more freely. The opin- 
ion ig there that bottom prices have been 
reached. We quote Standard Lehigh brands No. 1 
Foundry at tidewater, $17.50 to $18: No. 2. $15 50 
to $16 ; Grey Forge, at furnace, $13 50 to $14.50. 

Copper—The demand continues moderate, with 
quotations of 11e. to 1144c. for Lake, and 10%e. 
to 1034c. for other brands: a little less is bid by | 
buyers. 

Lead—The market is easier, with 4.20cr asked, but 
buyers bidding less. 

Antimony—Hallett’s 9¢.; Cookson’s 914c. 

Spelter—Refined, 4.75c. to 5e. 


* WAN TED* 


** Situation and Help’’ Advertisements, 30 cents a line 
for each insertion under this head. About seven words | 
make a line. Copy shodd be sent to reach us not later | 
than Wednesday morning for the ensuing week's issue. | 
Wanted-—Situation as foundry supt. or foreman. | 
Best reference. Address Founder, AM. MACHINIST. 

Mech. engineer and draftsman, of long experi- | 
ence, well recommended, wants a situation. R. G., 
448 E. 58th street, New York. 

Chilled plow man, with long experience, and can | 
work colored labor in foundry, is open for engage- | 
ment. Address Plows, AM. MACHINIST. | 

Wanted—A practical foreman for a pipe foundry; 
one having some capital to invest preferred. Ad- | 
dress Pipe Foundry, AM. MACHINIST. | 

Machinist desires position in some progressive or 
wide-awake toolroom.; correspondence solicited. 
Address Box 379, Waynesboro, Franklin Co , Pa. 

Wanted—Situation by graduate C. E.; is rapid and 
accurate draftsman ; understands machinery thor- 
oughly. Best refs. Address A., Wilkesbarre, Pa. 

Boilermaker desires situation as foreman of boiler 
shop ; has had 15 years’ experience as foreman ; 
best references. Address B.S. F., AM. MACHINIST. | 

Wanted—Situation as foreman of foundry, by a 
man at present holding the same position ; distance 
no object ; can refer to past and present employers. 
Address foreman, AM. MACHINIST. 

Wanted—Position as manager, superintendent or 
designer. by mechanical engineer, who has had | 
many years’ experience on hoisting, pumping and 
stationary engines, air compressors, mining ma- | 
chinery and refrigerativg machines; best refer- 
ences. Address Box 9, AM. MACHINIST. | 

Wanted—Situation by an engineer of twelve 
years’ practical experience on large condensing en- 
gines ; thoroughly familiar with the indicator and 
other modern instruments ; been over 5 years with 
present employers in one of the largest and best 
mills in the country; United States license, and 
good references ; steamboat preferred. Address 
O. N. F., Am. MACHINIST. 


a MISCELLANEOUS WANTS ® 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





| 
| 








The Crescent Steel Tube Scraper is king. Cres- 
cent Mfg. Co., Cleveland, Ohio. 

To make room for larger tool, will sell cheap, for 
cash, a planer 42’’x42’x12’, in good order. Address 
P. O. Box 2085, Bridgeport, Conn. 

For Sale—28’’ x16’ engine lathe, 36’’ planer, 60’ 
pulley lathe, 3 small lathes, 28’ x24’ shafting lathe, 
8 drill presses. A. G. Brooks, 261 N. 3d st., Phila., Pa. 

Experimental machinery built; details worked 
out ; shortest notice ; reasonable terms. Penning- 
ton & Mills, 8 Dey st., Jersey City Heights, N J. 

Wanted-—Responsible parties selling to steam 
users, or dealing in mill supplies, to handle several 
first-class articles new and easy to sell. 
Kelley & Downing, Erie, Pa. 

A mechanical engineer, designer and draftsman, 
who has had charge of several large machine 
works engaged in building engines, boilers, saw- 
mills, agricultural implements, ete, wishes to con 
tract with some good firm to build his designs of 
plain and automatic high-speed stationary and 
portable engines and boilers. His designs em- | 
brace the latest scientific researches in modern 
practice, and meet the requirements and approval 
of the public. Large numbers are built and intro- | 





duced throughout the States under bis patents, and | 


sell rapidly. The automatic engines are a later 
improvement, and very superior. Can furnish 
working drawings Or detail blue prints, or would 
accept a position as superintendent or designer and 
draftsman, if location suited Can give unques 
tionable reference, and show certificates from for 
mer employers. For further particulars and illus 
trations address W. E., P. O. Box 1074, Johnstown, 
Penna. 





If You Want the Best STEAM PUMP 


For Mining, Railroad or Steamboat use, Paper Mill, 
Chemical or Gas W orks, Tannery, Brewery or Sugar 
Refinery, Drainage Q uarries, ( ‘ellars or P lantations, 
irrigating or Hydraulic Mining, Sinking Founda 
tions, Coffer Dam, Sewer, Well Sinking and other 
Contractors’ W ork, or Raising W ater for any 
kindof Manufacturingor Fire Purpose; write 

Xi for anillustrated descriptive book onthe New 
4) =~ Pulsometer, containing greatly reduced 
rices, hundreds of Gestienoctale, ete. Mailed 

ee. Prices 100 per cent. lower than others. 
Every Pump tested before shipment and 
fase eed as represented. Economy and 
ficiency Unequaled. Pulsometer Steam 
8t.,N.¥. See prices next issue of this paper. 





Pump Coe 83 John 
ELLSWORTH 


PATENT & YANTIS, 
| 816 F St., Washi gton, D.C, 
OLICITORS | Sent the rma 


“[HE BROWN 


AMERICAN MACHINIST 


CHANDLER & FARQUHAR, 


177 & 179 Washington Street, Boston, Mass, 
AGENTS FOR THE 
Barnes’ Wood and Jron-Working 
MACHINERY, 
oo. Lathes, =]\9 


SCROLL and CIRCULAR SAWS, 


UPRICHT DRILLS, MORTISERS, &c. 
Machines sent on Trial. 


Also Dealers in Supplies & Tocls for Mechanics & Amateurs, 


BEND FOR CATALOGUSB BSB, 


BRADLEY'S HEATING FORGES. 


a 
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ESTABLISHED 188 


For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production 


BRADLEY & CO. Syracuse. N.Y 
SPECIAL NOTICE. 

All parties making, selling or using an Upright or 
Helve Power Hammer having a Cushioned Vibrat- 
ing Saddle, infringe our patents, and we shall hold 
them legally liable for the same. 

BRADLEY & COMPANY, Syracuse, N. Y. 





SEBASTIAN, 
MAY & COMPANY’S 


Improved Screw Cutting 


Foot or Power Lathes 


ee 


Catalogue of Lathes, Drill 
-resses and Machinists’ Tools 
and Supplies mailed on appli- 
cation. Lathes on Trial. 
167 W. Second St., Cincinnati,O 


—_— 
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QUICK STRIKING 


HAMMER. @ 


Ade By 


KacivLlO4 Mle G0 


ro) 


un 
F Ocur one, wh) » 


amis 


AMM 
STRIKES A BLOW WITH 

DOUBLE THE VELOCITY That it Raises the Hammer 

A NEW MOVEMENT! SEND FOR DESCRIPTION 

KNOWLTON MFG. CO., King St., Rockford, Il) 





Address | fay 





Combine valuable feat- 

> ures offered by no other 

tool. In range of opening; 

advantage of self-adjusting 

jaw worked by a single 

screw; graduated base, etc. Parts 

interchangeable. Chucks guaran 

teed, Sold by the trade, Send 
for Catalogue. 

MELVIN STEPHENS, Prop’r, 


Ofice, 41 Dey Street, New ork, 


rit ! = 
W APPME sg 


Self-Adjusting. 


FOR SALE AT A BARGAIN. 


A well established and good paying machine shop 
and foundry, including buildings, lots, machinery 
and stock, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 

A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 








251 pages, 6 plates, 58 illustrations, 8 vo, cloth. $5.00. 
TREATISE ON 
VALVE-CEARS 


WITH SPECIAL CONSIDERATION OF THE 


LINK-MOTIONS OF LOCOMOTIVE ENGINES, 


2 BY DR.GUSTAV ZEUNER., 
Translated from the fourth German edition, 
BY PROF. J. F. KLEIN, 


E.& F.N.SPON,35 Murray St.,New York, 





BLAKE’S IMPROVED 


STEAM AND POWER 


PUMPING MACHINERY 


SEND FOR COMPLETE IL 


LUSTRATED CATALOGU i. 


GEORGE F. BLAKE MANUFACTURING CO.., 


95 & 97 Liberty Street, 
NEW YORK, 


l 


( 44 Washington Street, 


BOSTON, 


(SepremBer 12, 1885 


THE DEANE STEAM PUMP Co., 


HOLYOKE, MASS., 


NEW YORE, BOSTON, CHICAGO, PHILA- 
DELPHIA AND ST. LOUIS. 


Send for New Illustrated Catalogue, No. 18, 





GUILD & GARRRISON, 


BROOKLYN, N. Y¥. 

STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 


SEND FOR CATALOGU B. Ss 


_ JUST PUBLISHED. 
One Volume,Crown 8 vo, 266 pages,165 illustrations. 


Fine Cloth Binding. $2.50 


MODERN MOULDING & PATTERN-MAKING. 


A Practical Treatise upon Pattern-Shop and Foundry Work, 
EMBRACING THE 
Moulding of Pulleys, Spur Gears, Worm Gears, 
Balance-Wheels, Stationary-Engine and Loco- 
motive Cylinders, Globe Valves, Tool Work, 
Mining Machinery,Screw Propellers, Pat- 
tern-Shop Machinery, and the latest 
Improvements in English and 
American Cupolas. 

Together with a large collection of Original and 
Carefully selected Rules and Tables for Every- 
day Use inthe Drawing-office, Pattern-Shop 
and Foundry. 

BY JOSEPH MULLIN, M.B. 
D. VAN NOSTRAND, Publisher, 


saat ., 23 Murray and 27 Warren Streets, 
*.*Copies sent by mail on receipt of price. 


HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & CO., 
Detroit, Mich. 


Horse Shoe Nail Factory For Sale. 


The St. Lawrence Horse Shoe Nail Factory, con- 
| Sisting of a three-story building connected with a 
good and exclusive water power, situated at Brash- 
er’s Falls, St. Lawrerce county, N. Y.. on the line 
of the Ogdensburg and Lake Champlain Railroad, 
is offered for sale at a bargain, together with com- 
pletemachinery for the manufacture of horse shoe 
nails, consisting of two of the latest improved 
Dodge Machines, a Woodruff Pointer and all the 
latest improved shafting and other machinery 
necessary for the complete equipment of the 
business. 

Owing to litigation entirely disconnected with 
the business, this property has fallen into the hands 
of a lady who desires to dispose of it at once. 

For terms and particulars, address, or apply to, 


O'BRIEN, EMERSON & WARD, 
Watertown, N. Y. 


Fly-W heel Pump. 





The Fox pat. Universal Trimmer. 


A Valuable Tool on Pattern Work. 


vid OVUAKS or ANY ANGLE, 
Send for Circular. 


Has no Shaky 
WOODEN HELVE. 
Springs of Best 


Rubber. 

BLOW, TRUE AND 
ELASTIC. 
Most practical and 
economical hammer 

made, 

Will reduce expenses 
of any shop. Send for 
description. 
BEAUDRY & 

CUNNINGHAM, @ 
BOSTON,MASS. 


Aire OG, 


Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK.) 


AGENTS FOR 


The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever,and Solid Com- 
position Valves and 
Seats, Also 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &c, 








FEED 
ae 





48,50,52 & 54 
Randolph St. 





Please send for cir- 
cular and state that you 
saw the advertisement 
in this paper. 


roved Steam Pump, DELAMATER DUPLEX STEAM PUMPS, 


FOR ALL KINDS OF SERVICE, 





MANUFACTURED BY 


DAVIDSON STEAM 
PUMP COMPANY. 





+ 
+ 


Warranted | the 
BEST PUMP made 
for all sit uations. 


PHILADELPHIA AGENT 
DANIEL KELLY, 51 N. Seventh St. 





| 
‘Principal Office, 77 Liberty St. Now Yorks assmstcr tron works 


THE HENDEY MACHINE COMP’Y, 
TORRINGTON, CONN. 


MANUFACTURERS OF 


[ron and Brass Working Machinery 


CATALOGUES SENT UPON APPLICATION, 

9 eo 
WJCHNS Bo oO 
Steam Packings, Boiler Coverings, | | W LMINGTON,D EL . 


Roofing, Building Felt, 
prise Prost Paints, Cements, Bee. HEAVY MAGHINE TOOLS| 
MAKERS OF STANDARD GAUGES & 


MANUFAC TURED ay 
Cc. H. DELAMATER & CO., 
16 Cortlandt St., N.Y. 








20’"x 20’’x 5 PLANER. 


W. JOH 





H. W. JOHNS M’F’G CO., 87 MAIDEN LANE, N. Y. 
175 Randolph St., Chicago; 170 N, 4th St., Philadelphia. 
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NICHOLSON FILE COoO., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


Nicholson File Co’s”? Files and Rasps, *‘ Double Ender’? Saw Files, ‘*Slim ” Saw Files 
** Racer’? Horse Rasps, Handled Rifflers, Machinists* Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steeis. 


Manufactory and Offices at PROVIDENCE, R.I., U.S.A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 
OVER 70,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO., 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 






































24 and 26 West Street, Cleveland, 0, 
101 Chambers Street, New York. 
85 Queen Victoria St., London. Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 
ST CYLINDER FREE OF AciD. 


Boxes of 25, 50 and 100lbs. 


LINDLEY M. ELKINTON, 


ae TALLOW. 


532 St. John Street. 
Philadelphia, Pa. 
Contracts solicited for 
Special Machines, Patent 


Devices,&c.,in quantity. 








ROOF'-PAINT 


Will cover twice the surface of 








White Lead. Two coats will last on 
a tin roof ten years, 


SEND FOR CIRCULAR AND 
TESTIMONIALS, 


JOS. DIXON CRUCIBLE CO. 


Jersey City, N. J. 


Complete outfit for Ma- 
chinists, Blacksmiths 
Metal-Workers and 
others, 


New Circular on Mill- 


ing gpecmee and Univer- 
sal Head (Pat. pending). 


The Cincinnati 
Scrow & Tap Co., 


S.E. Cor. Pearl & Plum 
Streets, 
CINCINNATI, OHIO. 








IMPROVED COVERED SCREW 





| 


| VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. I. 
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Nashville, 
















& Co. 


Mass. 







U. #. a. 


Boston, 


A. J.W tkinson 





Pat. Jan. #15 
|Pat. July Beem 


Send for Illustrated Catalogue with Tables. 


NASHVILLE, TENN. 
SOUTHERN LUMBERMAN, 


A 40-Page Semi-Monthly Journal Devoted to the 


ast news and correc 


A. J. WILKINSON & CO.,. 
BOSTON, MASS. 


Makers of the most complete assortment of 


Micrometer Calipers & Fine Measuring Tools. 


To be found in the United States. 


HALL 


oldest paper of the kind put 
six months. 


Saw Mill, Lumber % Wood-Working Interests. 


$1.00 for 





WHAT USERS THINK OF THE 





DUPLEX 


In reply to your inquiry about the 6x34x6 Hall Pump [ have in use, I take pleasure 
in saying that it is working to my entire satisfaction. It has been in use about one 


HALL year, pumping water from a driven well into a tank on the roof of my main factory, a 91 LIBERTY 
four-story building, 200 ft. long, the pump being on the first floor at one end and the 
DUPLEX tank on the roof at the other enc It is giving the best results and I regard it as being STREET 
STEAM in all respects a first-class pump, the best with which I am acquainted, } ’ 
rooklyn, July 31, L885 E. W. BLISS, NEW YORK 
PUMP CO. , 
The pump is an excellent one; doesall and more than you said that it would, We T 
are Wel! pleased with it, and cannot say too much in ite favor. H.S.WING, Supt. 
Friendship Mfg, Co., Friendship, Allegheny Co.. N.Y., Aug. 30, 1884, 
7 & 
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[ADAMS & PRICE MACHINERY CO. 
IMPROVED PRINCIPLE 
oi oes IMPRXDAM S PATENT, AUTOMATIC 


BOLT~»NUT THREADING MACHINES 


35'e 41 INDIANA ST. CHICAGO. 
SEND FOR ILLUSTRATED & DESCRIPTIVE CATALOGUE. 








RANDON’S IMPROVED PISTON RING G, 
PACKING. 


For Description see 
AMERICAN MACHINIST, 





W,. LE COUNT, 


South Norwalk, Conn. 


REDUCED PRICE OF LE COUNTS 
s HEAVY STEELDOG 2 = 
N = 


“EM 




















2 o. Inch. Price. >= _ 
issue Aug. Sth, 1885. Sy t ee Ee ot 
ston eae aE Ect: Sere we 
RIGHTS FOR SALE. en 4 3-4 6 an eS 
~ Sh : r gs 3 
JAS. BRANDON, | Oy oot 3 So 
. » | pes 7 11-8 a a ) 
233 Tenth Ave.,N.Y. as $155... ‘oe —-— 
os 18,...3. 12. ..55. a = = 
Es 11 $4. tk ae 4 
THE BEST pesica iw see eS 
‘ 6 2215 t 1.35 @ 2S ey 
i\" ezqgis 146859 2» TH 
gv n SO 1S -1609%% os EF 
B, S5 16 wo SSS 
BURBANK Be a pias a 
& CO, aS 19 5 5 > 
f=) = ¥F Bene oe 
a | ct ae 
EVANSVILLE, IND, One Small Set of 8—by 1-4 inches to 20 inch................8 625 
One Set of 12—by 1-4 in. to 2 in .continued by 1-2 in, to 4in. 13.20 














GPRING FINE MACHINISTS’ TOOLS & FIREARMS 


ty J. STEVENS & CO., 
CALIPERS 7 CHICOPEE FALLS, MASS. 
pivipers 


P.O. BOX 1200. Manufacturers of 





Our Shooting ae Rifle 
is 




















he Favorite Everywhere. SEND 
f] FOR 
3 oe — ILLUS 
io wy _— 4 
eh = =f, jom | TRATED 
ed | CAT- 
wre 
bey STEVENS’ NEW “EXACT” SURFACE GAUGE. A- 
. The Best Gauge Made. LOGUE 














FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


NW) the Forbes Pat. Die Stocks, 


Power Pipe Cutting and Threading 

Machines, Cutting-off Machines, 

Ratchet Drills, Special Machin- 
ery, etc., etc, 

WRITE FOR CATALOGUE. 
Mention Paper. 


BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 


BREHMER BRO., 


Machinists, 
440 N. 12th St., Philadelphia, Pa 


DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 
BOller Feeders, Fire Pumps, 
Pumping Machinery for all pure 
poses. 

Send for Catalogue, 



























“ys Baik” Ras == 


SPECIAL MERCANTILE AGENCY (Smee Ii 
or tite. 


drill with a Giani’s grip Easy 
Best workmanship. 


MACHINERY, HARDWARE, IRON 
AND METAL TRADES, 


INCLUDING 





All steel 
Simple in construction. 
Very cheap 


able 


to clean. 


Graves & Moore, viens Posie, 112 Chambers St, N.Y 


ER WORKS M 
Wh A SPEC Pep 
cor'sm'a’ce POND ENGINEERING CO, tft 


THE (NLY_PERFECT ” 
ma HUEFALD 
Portable Forges. 


The Lightest, Strongest, 
Most Durable, Easiest 
Working and in every way. 
THE BEST 
Portable Forge 





Rallway, Machinists’, Engine and Boiler Mak- 
ers’ Supplies, Agricultural Implements, 
Stoves, Tinware, Plumbers’, Steam and 
Gas Fitters’ Supplies, Foundries, 
Wagon and Carriage Makers, 





Cutlery, Cuns, and all Manu- 
facturers, Dealers and Workers in Iron and 
Metals Cenerally. 





The FIFTEENTH volume of Ealy’s Blue Book is 
issued,containing the names and mercantile ratings 
of 275,000 manufacturers and dealers in above speci 
fied lines. 

Our OFFICIAL RECORDS are carefully revised 
by a large staff of travelers and by correspondents 
stationed in every town in the country. Our RE 
PORTS are also freely corrected by oursubscribers, 
who take a personal interest in this business,which 
is exclusively devoted to their interests, 

We refer to any prominent house in any line 
we represent as to our usefulness and ability. 

Terms can be learned on application at our office, 








and a copy of our Register will be sent prepaid to MADE. 
any house desiring to examine it. —_ 
: Y(t, . 
~ > illalo Forge Co, 
ss Buffalo, N. ¥. 


THE JNO. W. EALY COMPANY, 


265 Broadway, New York, 





) WORTHINGTON 
INDEPENDENT 
CONDENSER. 


| Henry R. Worthington, 
ted NEW YORK. 


Boston, Pittsburgh, Chieago, Cinetnnati, 
Creveland, St. Louis, San Franeisco. 


792 Dearborn St., Chicayo. 





The BERRYMAN Patent 


FEED WATER 
eater & Purifier, 


MANUFACTURED BY 
]. B. Davis & Son, Hartford, Conn. 
This heater has been in constant use 
over ten years. None have ever I 
guired repairs. Gives the highest re- 
| sults attainable by the use of exhaust 
mm. steam 


BENJ. F. KELLEY, Agent, 


$ 9t LIBERTY ST., NEW YORK, 
Philadelphia Office: 





Catalogue. 





slilustrated 








Send for 


Sane | 
JAMES BERRYMAN, 125 N, Fourth St, 
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CRANK PLANERS|; “NO240C}- 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) | Week before last we published, under this 
DOWN, ANGULAR 48D CROSS-FEED, heading, references to a small portion of the 


| 
TO PLANE 12x16x15. | : s : 
BR. A. BELDEN & CO., DANBURY, OT. | practical articles that have been specially pre- 
— 7 " , | pared for the AMERIOAN Maonrnist, and have 


appeared in our columns during the last few 


BOILERS READILY ENLARGED. CORRESPONDENCE SOLICITEO. 
STATIONARY °* PORTABLE.J HARRISON SAFETY BOILER WORKS. 
IMMEDIATE DELIVERY. GERMANTO 
SSTABLISHED 1851. months. Last week we published an addition- 


ONEIDA STEAM ENGINE AND FOUNDRY CO., Oneipa, N.Y. The Horton Lathe Chuck, ee ee oe cS 























other mechanical journal in this country has 
Manufacturers of WESTCOTT’S PATENT pyeoy or ever has had such a collection of practical 


articles, by writers of well known ability, as 
( J E 1 l f 2 | < Sead are presented in these columns week by 
for BrassFinishers’ | Week. Every issue gives information that is 
Use, taken up and applied in the shops and fac- 
Milling Machines, | tories in various parts of the country. Copies 
Screw Machines, Up- taini th ticl b dily ob 
right Drills, Cut-|CO@t@ining these articles can be readily ob- 
P ting-Off Machines, tained by ordering of any newsdealer, or by 
Drill Lathes, writing to this office, at 5 cents per copy. 
and for Boring Mills F. G. Woodward. 
ATTLE GIANT 


el and SE . ee 
IMPROVED. i rs f ee wee © A Primitive Electro-Magnet Engine. Aug. 22, 1885 
—— = other work. Car Transit by Endless Cable. Feb. 28, 1885. 


LATHE AND DRILL CHUCKS. |THE E. HORTON & SON CO.| i s.onsinin sic ot'Hasal 


FESWESTCOTTS — 


NEW CATALOGUE READY. 





How to Originate a Scale of Equal Parts. Sept. 
Canal St., Windsor Locks, Conn., U.S. A. Wm. H. Harrison. 
Iron Planers 2 Shapers. 


6, 1884 
SUPERIOR ‘DESIGN “AND. WORKMANSHIP. 


ROGRESTER MACKINE TOOL WORKS, Lin, 


ROCHESTER, N. Y. 





Kellam’s Steam Damper 


REGULATOR, 


Great economizer of fuel and a 
PERFECT SAFEGUARD. 

Made entirely of steam metal, 

> without packing, diaphragm, or 

stuffing box. Operated by direct 

steam. Guaranteed to work 

closer to boiler pressure than 

any regulator in use. Over 

10,060 in use. Send also for 

= Descriptive Circular, Kellam's Steam 

Vv, Pressure Regulator and the ‘‘ Eureka Packing." 

Sole Sales Agents: 


HINE & ROBERTSON, 


12 Cortlandt St., New York. 





CRAIC’S 
New “Class ¢” Lubricator 


Manufactured by 


The Craig Sight Feed Lubricating Co 
LAWRENCE, MASS 
Manufacturers of 


Sight Feed Lubricators for 
Locomotives, Stat “ney Marine, 
Portable & Pumping Engines. 


FOR CIRCULAR. 


—-LrHBb-— 


ot el pak 


power, durabilit 
ciency, and is fully guaran- 
teed. No. 1holds from 0to 
| 44’’, price $7. No. 2 (round 
body) holds from 0 to 4 + 
price $8. Sold by the trade. 
Address, 


A. F. CUSHMAN, 
HARTFORD, CONN. 
Manufacturer of all kinds of Chucks 
Send for new Illus’d Catalogue 





“= ELEVATORS = 


Ww F. Screw or Spur Gear, 

operated with belts or hand; 

Automatic Hatch Doors; Hy- 

draulic or Steam Elevators 
or Hoists. 


GEO, 0. HOWARD, 
19 &, 18th St., Philadelphia, 
12 Cortlandt St., New York, 








a 
& 
z 
a 
e 
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Has gre ater range than any two ratchets made, and at the 
Send for circulars, 
‘VARIETY MACHINE CO., Warsaw, N. Y. 





The Almond Coupling. 


A new quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 


7. R. ALMOND, Mfr., 
83 & 85 Washington Street, 
BROOKLYN, N. Y. 





TURRE1 


SPEED——[L_ATHES. 
BRASS FINISHERS’ TOOLS. 
GAGE, Warterrorp, N. Y. 

E. P. BULLARD, Ag’t., 14 Dey St., NE W YORK. 





‘IT 3 


Slate Seusitive Drsl 


Adentet to to mae make with small 
drills. Its extreme sensitiveness 
werent clogging and breakage of 
drills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. 


NEW SQUARE THREAD TOOL 


THE BEST OUT! 


‘' WITH SAME HOLDER..." 


*Ca ‘lon ue 


HARTFORD TOOL CO., HARTFORD, nen 
AN DUZENS 


MECHANICAL 
© © BolcR ci eANER 
sp ==" WATER PURIFIER 











Drop Forged Lathe Dogs. 


The large sizes are forged 
from Norway Iron and ‘the 
small sizes from mild steel 
which gives the greatest 


strength and toughness of 


material for the least weight, 
while they are also heavier 
than other dogs of correspoud 
ing sizes made elsewhere. 

The cross section is shaped 
similarly to an ogee, forming 
a rib, as it were, on the back. 
by which the metal is utilized 
toits greatest advantage at 
the point of severest strain. 

rhescrews are made of steel 
to the U.S. Standard Gauge, 
the points are hardened, and 
they are from one-sixteenth 
to one-eighth of an inch larg- 
er in diameter than those 
generally used in Lathe Dogs 
offered for sale. 


34, 4-inch. 


J.H. WILLIAMS & CO., 


MANUFACTURERS OF EVERY DESCRIPTION OF 


IRON AND STEEL 


DROP FORCINCGS, 





§, ASHTON HAND MFG. 00., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE + | ATHES 


Are now in position to put on the market 


(4” ENCINE LATHES of NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best cver ‘offered. 
Send for 72-Page 


DRAWING ILLUSTRATED CATALOGUE. 
NSTRUMENTS | oto rac Now tor. 


SHAPIIG MACHINED 


For Hand and Power, 
6,’’ 8’’ and 10” Stroke 


Adapted to ~ Classes of Work to 
Their Capacity. 


CIRCULARS FURNISHED. 
BOYNTON & PLUMMER, 


Worcester, Mass. 














WHITCOMB MFC. CO., 


MANUFACTURERS OF 


MACHINISTS’ TOOLS 


Worcester, Mass. 
IRON —— 


A 
aeeaty 


P. BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 


THOS. DALLETT 2 C0, =a 


8 N. 2st St.,Philadelphia, Pa., 


MANUFACTURERS OF 


RPATEN T 


Portable Dring Machines, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. é 


New Illustrated Catalogue just Issued. 








jo a an 





BOUND VOLUMES OF THE AMERI- 
CAN MACHINIST 


for 1880, 1881, 1882, 1888 and 1884, cloth, $8.50 each, 
purchasers paying express char rges. 
Am. Macuinist Pus’e Co., 96 ton St.. New York 


J.-A. FAY & COURS 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, Boring and Shaping, 
etc. 





Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, 
Resawing Machines, Spoke and 
Wheel Machinery, Sha ting, Pul- 


The Development of the Connecting Rod. Sept. 
5, 1885. 

Balancing Revolving Bodies. March 21, 1885. 
John A. Caldwell. 

Blue Lines on White Ground. May 2, 1885. 
Geo. B. Grant. 

Pitch of Worm Gears. May 23, 1885. 
J. A. Hill. 


Oiling Locomotive Valve Motion. May 23, June 
27, 1885. 


Benj. F. Hetherington. 
Casting Rolls on a Shaft. May 23, 1885. 
Cleaning Boiler Tubes. June 14, 1884, 
Boiler Makers and Boiler Buyers’ Methods. April 
25, 1885. 
Wm. Hultgran. 
Foundry Foremen’s Blunders. Jan. 24, 1885. 
Shrinkage of Castings. May 23, 1885. 
Ww. W. Hanscom. 
Cable Railway Transit. July 26, 1884; March 28, 1885 
John Snow. 
Reducing the Face of Spur Gears in the Mould 
Feb. 28, 1885. 
Geo, O. Vair. 
ag Potash Kettles in Green Sand. Feb. 14, 
188 
¢ utting Down the Face of Gear Wheels in the 
Mould. Nov. 15, 1884. 
Cc. A. Smith. 
Balancing Revolving Bodies. Feb. 7, 1885. 
The Bourdon Pressure-Gauge Tube. Jan. 31, 1885 
F.G. Jahn, 
A Method of Nickel Plating. Aug. 16, 1884. 
John Coffin, 
The Balance of Rotary Parts of Machinery. Jan 
17, May 16, 1585. 
Wm. J. Williams, ° 
Piston-Rod and Valve-Stem Packing. April 25, 1885 
W. E. Crane. 
The Use of Zinc in Boilers. July 5, 1884. 
Cylinder Oils — Economical Size for Engines 
April 25, 1885. 
Another Way to Pack a Piston-Rod. April 11, 1885 
Bridge Walls and Latent Heat. March 22, 1884. 
Geo, R. Stetson. 
Reasons for the Variation in Tapers of Morse 
Twist-Drill Shanks. April 4, 1885. 
Mi. W. Sewall, 
Machine-Shop Floors. Dec. 6, 1884. 
James W, See, 
The Safety Element. Noy. 1, 1884. 
Cc, E. Lipe. 


Milling Machine Cutters for Double Duty. June 
28. 1884 


David Spence, 
Charging Cupolas. April 5, 1884 
Tinning Wrougbt Iron. June 20, 1885 
A. H. Mathesius, 
Power Needed in Operating the Cable Road on 
Brooklyn Bridge. January 3, 1885 
Jno, C, Trautwine, Jr. 
What Is Centrifugal Force? April 5, 1884 
Centrifugal Force, a Component of Tangential 
Tendency. April 26, 1884 
Nature of Centrifugal Force. May 17, 1884 
A. B. Landis. 
Counterbore and Facing Bar. July 25, 1885. 
Tinning and Babbitting on Cast Iron. August 1. 
1885. 
T. H. Radcliff 
On the Warping and Cracking of Castings. July 
18, 1885. : 
R. D. Wade, Supt. Motive Power Rich- 
mond & teanville R.R. 
Richmond & Danville R. R. Co.’s Cast-Iron Smoke 
Stack. August 1, 1885. 
Wm. H. Butler. 
Grinding Drills. August 1, 1885. 
Ed, F. Williams, 
Inertia of the Reciprocating Parts of the Steam 
Engine. September 13, 1884 
Inertia in its Nature and Means of Measurement. 
August 23, 1884 
Inertia “rp October 18, November 1 and 
22, 1884; January 3, 1885 
Cc. ¢. Collins, 
Proportioning Steam Ports and Slide Valves. 
Sept. 27, 1884. 
W. Barnet Le Van, 
The Trouble with the Enilade Iphia Traction Co.'s 
Road. March 28, 188 
Maintaining Mile-a minute Speed. July 12, 1884. 


~t AA DAa 


REMO WESM MUD | MANUFACTURED BY 


eae = E W.VAN DUZEN, $284, 


No. 11 Richards Street, 4 Se leys, etc. All of the highest | Wm. Lowe. 


| standard of excelle 
NEAR HAMILTON FERRY. BROOKLYN, N. Y¥- ellence. General History of Stationary Steam Boile 
T Ww. HH. DOANE, Pres’t, July 12, 19; Aug. 2 2. 16, 1884. eam Boilers 








D. L, LYON, Sec’y, 
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NEW nt 


Morse TWiST DRILL AND MACHINE COMPANY, |! —=mass.— 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Driil. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS, 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. 


Drill Grinding Machines, Center and 


Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 


GEO. BR. STETSON, Sup’t. 


EDWARD S. TABER, Pres’t and Treas, 








Six (6) Sizes. 


driven by belt power. 


BUILT BY 


('OMBINED PONGH & SHEAR 


HILLES & JONES 


WILMINGTON, 


The annexed cut is the design of all sizes that are 
When desired we place a 
small engine on the machine, the crank of which 
goes on where the pulleys are now shown. 
punch and shear are entirely independent of each 
other, as they are each operated by a clutch, and the 
sliding-heads counterbalanced. For particular work 
the hand-wheelis used to set the puncn to mark before 
throwing inthe clutch. The stripper is adjustable tc 
different thicknesses of iron. 


DEL. 


The 





SPECIAL 


FoR Railway Repair Shops 


| CIRCULARS ON APPLICATION, STAMP FOR CATALOGUE. 


L. B. FLANDERS MACHINE WORKS 


TOOLS x PEDRICK & AYER, Proprietors, © PHILADELPHIA. 





FRICTIO 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, North Adams, Mass. 





THE PUSEY & JONES CO | 





The cut shows our Plate Shear, eccentric pattern, 
which will shear iron of one inch thickness, reaching 
into sheet 24 inches. 


BUILDERS OF STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills 
Punches, Shears, Riveters, Angle Iron Cutters 
Cranes and heavy Iron Work generally. | 


CURRIER & SNYDER, 
Upright Drills, 


WORCESTER, MASS. 


HALL scvomitc INJECTORS. | 












STEAM GPINOLE 


OVER 20,000 IN USE. 


“ORYUNE + LATED,» BAND » LATED 


| D)AAWOIG TINTRUMENTS 


AND PAPER. 
| Especially Adapted for Shop Use. 
SEND FOR CATALOGUE TO 


| G8. WOOLMAN, 116 Fulton St., N. Y. 


Swing, 16’ 
Long, 6’’Dia, 


HALL’S ENGINEERING Co., 


112 JOHN STREET, NEW YORK, 





OIL CUPS 


For Engines, Shafting, &c. 
Illustrated Catalogue Free. 


’ J.B. LONERGAN & CO. 








4 Philadelphia, Penna. 
ACHINE OULDED 
BEVEL 


SPUR and 


GEARS, 


Pulley Castings nbs 


sachet ee to 
the Trade. 








List mailed on application 


poole & HUN 


BALTIMORE, MD. 





T _ WATSON 


Worcester, Mass. 


¥ ae 





Slide Rests and Planer Centers. 

















(C.E. LIPE, Syracuse, N.Y. Send for Circular 


“Every-Day” Centers 


Discount with 
Every Pair. @ 


PRICE, 
ONLY $20. 





























L. §. STARRETT, 


Manufacturer of 


-IFINE TOOLS 
= ATHOL, MASS. 
SEND FOR FULL LIST. 


opnayeeeareneny RA 


























Hululadad 
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BYOROSTATIC MACRINERT, 





) SAODERY Sm 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


Zz Steam and Gas Fitters’ Hand Tools. 
YONKERS, N. Y. 


weoD P WORKING MACHINERY 


For Planing Mills, Fur- 
niture,Chair and Cabinet 
Factorie 8,Cabinet Works 
and General Wood-Work- 
ing. Send Stamp for Il. 
lustrated Catalogue to 


ROLLSTONE MACHINE 00., 
45 Water St., 
FITCHBURG, MASS, 


SEND FOR CIRCULAR, 





POP. 
Crosby Pop nafety-Valves 


ADAPTED TO MARINE, LOCOMOTIVE, 
STATIONARY, PORTABLE & FARM 
ENGINE BOILERS. 


CROSBY IMPROVED STEAM GAGES, 


And all Gages used in the various Arts. 


SINGLE BELL CHIME WHISTLE. 


Its sound is pleasant and far-reaching. 
For Railroads, Mills and Factories. 
Also for Fire-Alarm Signals. 











Ulustrated in AMBRICAN MA- 
CHINIST of June 27, 1885. 
For single Frictions or* 
Rights °° apply to patentee, 
WM. H. EDDY, Worcester, Mass. 


AMERICAN 


POP 


SAFETY VALVE 


The only Automatic Adj nee 
Safety Valve ever produced fo 


THE EDDY 
FRICTION CLUTCH 


PULLEY. 





* Shop 








Victory Lubricators, Amsler’s Planimeters, Test 
Gages and Pumps, Scotch Gage Glass, Water Gages. 
and all Steam Engine and Boiler uppliances. 

We claim superiority of workmanship and per- 
fect adaptation in all our products. 


Crosby Steam Gage and Valve Co. 


95 £97 OLIVER STREET, BOSTON. 


~ “ACME DRAWING PAPERS 
QUEEN & CO’S 


CELEBRATED 


PROFILE & eneee SECTION PAPERS 


Extra Fine 
Swiss 
Instruments 


LOCOMOTIVE, 
STATIONARY, 
MARINE and 
. PORTABLE 
“bl? BOILERS, 








It does not infringe on the patents of any 
other valve made, 


WE GUARANTEE ALL PARTIES BUYING OR USING 
THEM PROTECTION AGAINST ALL SUITS. 


Accepted for application to all marine boilers 
by the Board of Supervising Inspectors of Steam 
Vessels, and approved by the Secretary of the 
Treasury, at Washington, D.C., January, 1885. 

Approved and its adoption recommended on 
U.S. Naval Steamships, April 15, 1885, by U. S.Naval 
Board of Examiners. 


Aneriean Steam Giure Co., 


36 CHARDON ST., BOSTON, MASS. 


SEND FOR PRICE LIST. 


FAY & SCOT 


MANUFACTURERS OF 


wooD CATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c. 


SEND For CATALOGUE. 


WOOD-WORKING anno 















QUEEN & CO'S Improved TRANSITS and 
LEVELS, Tapes hains, Rods, Rules, and 
Drawing Materials of eve ry description, List and de- 
scription of our Ten Catalogues sent on application, 


JAMES W. QUEEN & CO. 
924 Chestnut Sit., Philadelphia. 


“ECLIPSE” 








_—_’ 


FOR SHAFTING, 
ROUND IRON, ETC. 


This is a simple and very 
effective machine, cutting all 
- sizes from % to 4% inch, 
inclusive. The gearing is very powerful, 
and the cutters can be repaired or renewed 
by any blacksmith. It will cut offa 4-inch 
shaft in twelve minutes, and for all practical 














purposes is as useful as a tool costing three 
times its price. Manufactured by 
PANCOAST & MAULE, 
PHILADELPHIA, PA. 
“Eclipse” Pipe Screwing Machines, for 
both Hand and Power use. 
SEND FOR CIRCULARS. 


DROP BORGINGS 5° srec 


BEECHEI & PECK. NEW HAVEN CONN. 


Also, 








No. 2 Railway Saw 
with Iron Table. 


THE EGAN COMPANY, Mfrs., 


Successors to The Cordesman & Ress Co., 


201 to 221 WEST FRONT STREET, - CINCINNATI, O10, 


PROKS PAT ROP PRESS. 


REECHER & PECK.-~ CONN, 
J.C. HOADLEY, HARLES “Mu 
IVIL AND MECHANICAL ENGINEE NI EENE oN WOOD 
and Expert in Patent Causes, ANN’ St te N To! r. 























28 STATE STREET, ROOM 28, BOSTON, MASS. 








ACHINER 


For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


and Steel 


DROP FORGING 


Of Every Description. at Reasonable Prices, | 
R. A. BELDEN & 00., DANBURY, Ct. 


Iron 


For Machines or information, address the 
manufacturer. 


§.W. GOODYEAR, Waterbury, Ct, 








PRESSES, 


PUMPS, 


PU 


NCHES, 





ACCUMULATORS 





~ JACKS, 


VALVES, 
FITTINGS, 





VAULT ELEVATORS, Ge, fo 


& STILLMAN 


468 Grand St. 
9 New York. 


 |"*he Eaton, Cole & Burnham Co. 


Manufacturers of > & 84 FULTON STREET, NEW YORK. 


ALL STYLES OF 


Iron and Brass Goods 
Ratchet Die Stock 


for STEAM, WATER & GAS. 
with LEADER SCREW and SOLID DIES. 


ith 
Ratchet is inside body of stock, and cannot be clogge ad w 
chips and dirt. Can be re adily reversed to back-off thread or 
cut left-hand thread, Will thread pipe in place, Works in 
small space, 


Fipe Cutting and 
Threading Machines 


OPERATED BY HAND OR 
POWER. 


FITTINGS, 


Valves, Pipe, 















Pipe Tools, Factory, Bridgeport, Conn. 
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WILLIAM SELLERS & CO., 


Philadelphia, Fa. 


Machine Shop and Railway 
EQUIPMENTS. 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing tog! Lathes, 
Planers, Drills, Shapers, Bolt Cutters, Baliwa or Turn- 
tables, and Pivot Bridges, Gifford ca hey Sellers’ 

Improvements, New Patterns, Simple, Effective. 


New York Office, - No. 79 Liberty Street. 


REYNOLDS’ CORLISS ENGINE. 


COMPOUND, 
CONDENSING, 
PUMPING 
AND 

BLOWING 
ENGINES, 

Westinghouse 

ENGINES, 

| SEWAGE 

PUMPS, 

__¢ SMITH FANS, 

PAPER 














Wrought Frame, \\ 
400 to 1000 HP. he 

Cast Frame, Mie 

Up to 600 H. P, 





PULLEYS. 





WESTINGHOUSE, CHURCH, KERR & COMPANY, 


Consulting and Contracting Engineers, 17 Cortlandt Street, New York, 


PIPE AND BOILER COVERING. 


ae) 3 , Light as Hair Felt. Absolutely Fireproof. E: asily 

am 2 = ma _ applie od. Cs an be used over and over again. Thicknes 

eooeit MEA, é of 54’’ to 34’; equal to other coverings at 2” to 21,7 
Beware of Imitations. Sold in Bags of 110 lbs. cach. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market. 


FOSSIL MEAL CO., 48 Cedar St., New York. 


Send for Circular Mention this Paper, 


HARRISON'S ADJUSTABLE FLUE- —_— ahi 


An effective labor-saving tool for the boiler shop. 


pe 


holes from 2 to 5 inches, inclusive. The cutters proper 
are forged from 54 inch round steel, can be renewed ane eee 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


Eva IN GLOW és CoO., 
for any service whatever. 


WILMINGTON, DEL. 
STEEL 10,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and Pric es to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Phila. Pa. 


FRANCIS H. EASBY, 


THE SPECIAL MACHINE WoRKs, Morse Evevaton Works 
MORSE, WILLIAMS & CO., 


—- ED SRIMENTAL W Y SFULL 1t1LT.— ; 
SEEERINONTAL WORK CAREFULLY BUILT.~— | gece Cle b OE, Builders of all Kinds of 


PASSENCER AND FREIGHT 





+ FOSSIL + MEAL +. 


ra INCH THIOKWESS 
















From 1-4 TO 15,000 lbs. WEIGHT, 
True to Pattern, sound, solid, free from blow-holes and of un- 
equaled strength. 
Stronger and more durable than iron forgings in any position or 





LEHIGH AVE. AND MUTTER ST., PHILADELPHIA, 





WELLS BROS. & CO. 
Greenfield, Mass., Fe letat OMS - 


(Pat. Feb. 3, 1885.) 


Manufacturers of 









Automatic Hatch Doors 
A SPECIALTY. 
Send for Illustrated Circular. 
Machinery & Tools, Office, 411 CHERRY ST. - 
ie ~ | Works,Frankford Av., Wildey 
ADJUSTABLE DIES, and Shackamaxon Sts., 
PHILADELPHIA. 


FINE TAPS, &c, — 
» &0 N.Y.Office, 108 Liberty Street. 


——eLue 
LUE PROCESS PAPE 


In Sheets and in Rolls. Prepared and Unpre- 
pared. The best article for copying Drawings. 


PARAGON & DUPLEX DRAWING PAPER, 


Union Tracing Cloth, 
MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


In largest variety. Send for Circular. 


“New Little Giant” 


SCREW CUTTING 














Adjustable Die used in all our Screw Cutting Tools. 


SHAFTING, 
PuLLeEys, 
HANCERS. 


BROWN’S FRICTION CLUTCH. 


SEND FOR ILLUSTRATED Price List AND Discount 
Sueerr. 








A.& F. BROWN, <= N.Y. xxurren & ESSER, NEW YORK. 





DOUTEWARK FOUNDRY AND MACHINE CO. 


ENGINEERS AND MACHINISTS, 
430 WASHINGTON AVENUE, PHILADELPHIA, PA. 
PORTER-ALLEN & SOUTHWARK ENGINES, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, 
HYDRAULIC MACHINERY, &c., &c. 


THE LONG AUSTEN io 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 


3 ALSO, 
vial: Huma. 

















atent Binder 


—FOR— 
AMERICAN MACHINIST, 
to hold 52issues. Price $1 each,by mail or ex- 
press to any part of the United States. Also 


rT COVER 3) to be applied by book- | © 


binders for perma- 
nently binding any volume. Same price. 


American Machinist Pub’g Co., 


96 FULTON STREET, NEW YORK. 


bid to every style of 
stationary and port- 

able steam engine. 
Warranted to give 

satisfaction or no sale, 


For circulars and prices, 
address, 


The Gardner Governor Co, 
QUINCY, ILL. 


ya uta. SWING CHECK VALVE 


it >, Users of Check Valves will please note the adv antage these Valves possess 
Py = 


over all others. The most important claim is, that as the Jenkins? Disk 
; the seat in proportion to the wear of the Disk, thus causing a 
r 














wears, the yoke that passes around the seat moves away from 
uniform wear of the Disk until said Disk is completely worn out, 
JENKINS BROS. 





71 John St., New York. 


Send for 
79 Kilby Street, Boston. 


Price List 

















STEARNS MFG. COMPANY, | 
ERIE, PA: | ’ 
Engines from 15 to 400 Horse Power. New Haven Manf'g Co. 


Boilers of Steel and Iron supplied to the trade | IRON -WORKING MACHINERY. 


or the user Send for Catalogues. 


MAW MLL and GENERAL MACHINES, The Lowe Feed Water 
HEATER. 


ZELL SAFETY BOILER 
For Heating and Purify: 


DRY STEAM AND ECONOMY. | 
ing Feed Water for 


Boilers and other pur- 
poses, with Exhaust 
Steam from High or 
Low Pressure Engines. 














T is the Simplest, most 
Efficient and Reliable, 
and at less cost. Con- 
structed on the best sys- 
tem, saving most fuel 
aud bouer repairs. 
Write for Circular and 
article on Heaters to 


Won. Lowe, 


SUCCESSOR TO 


LOWE & WATSON, 





SEND FoR CIRCULAR. 





Pore, “Safety Steam Generator (Co. 
68 WARREN STREET, NEW YORK. 


WATER TUBE SAFETY BOILERS 





Bridgeport, Conn, 





THE FISHKILL CORLISS ENGINE, 


A FULL LINE OF SIZES. 


if Vertical Condensing Engines 






Specially adapted for and extensively used 
in large grain elevators. 


BOT LERS. 


Manufactured by the 


Kishkill Tianding JiLachine Ce, 


FISHKILL-ON-THE-HUDSON, N.Y. 


trated Descriptions and References 


Send for Catalogue A, containing Tllus- 











OSGOOD DREDGE C0., Arsany, N.Y. 


RALPH R. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres, 
JOHN K, HOWE, Secretary and Treasurer. 


Manufacturers of 


Dredges, Excavators, Ditching Machines, 5, Derricks, &C., &C. 








(Moore’s System.) 

Unequaled for durability, safety and economy. 
Examinations made with ease. ' Cleaned quickly 
and easily. Circulation rapid and sure, 


National Water Tube Safety Boiler Co, | 





N. Y. ENGINEERING CO, 3 G4 QORTLANDT ST. | 
Circulars and Testimonials, 











a whee 


oe “eee es es ee ee ee 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 800. 


25 to 1000 Fi. P. 


These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 

careful revisionof all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
“ antced Self-Contained Automatic Cut-Off Engines, 
12 to 100 H.P.,for driving Dynamo Machines a@specia/ty. 
Illustrated C ireulars with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
H Oe a D. L. DAVIS, 34 8. Canal St., Chicago, Ill 
SALES AGENTS : + O50, A yp eg hee Boston, Mass. and ROBINSON & CARY, St. Paul, Minn. 
KENS INCTON ENCINE WORKS, yom PHILADELPHIA, en 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 











v oS & NS 

. C4 ae f SS x NS 

the Fity-Fourth Annual Exhibitin = SSD cA 
OF THE oy SS S RN 

American Institute WY o Sy 
OF THE CITY OF NEW YORK, | |<.” eo SY 


Will open September .30, 1885. Heavy machinery will be | 
received as early as Septe smber Mth; other goods, Septem- 
ber 2ist. Intending exhibitors must make early A —— 


tion to secure rope aay eand classification. For blanks | 
CENERAL SUPERINTENDENT, 


AUTOMATIC 
CUT-OFF ENGINE 


Embodying a New 
System of Regulation. 


The Governor Weighs the Load. 





. City. | 











Send for 


Cireular A 


DA 
RA 


AGENTS: “3 
S.L. HOLT & CO., 


67 Sudbury Street, Boston, Mass, 
Kingsland, Jackson& Co. 


28 So. Canal St., Chieago, Il. 
823 North 2d St., St. Louis, Mo. 


TATUM & BOWEN, 


Portland, Ore. San Francisco, Cal. 


The poe & McDowell Mfg. Co. 
Wy UES 


Hoists, Pumps 


AND GENERAL 


B® Mining Machinery. 


120 LIBERTY T., 
NEW YORE, 
Send for Illus, Catalogue, 


GEN 


“WE CHALLENGE THE WORLD 
Only Engine which ABSOLUTELY 


onstant speed under all changes of load. 


PRECISION SCREWS 


For leading Screws in then, elevating screws 
for planer heads, micrometer screws, 
metrie screws, &c. 

CUT TO GREAT ACCURACY, 
By the Rogers & Ballou Patented 
MICROSCOPIC PROCESS, 

Inasking for prices state limit of accuracy required. 


THE BALLOU MFG. CO., 


HARTFORD,CONN. 


on good regulation. 


HOLDS to « 


_ 









Specialty, Fine Tools. 








BUILDERS OF 


WARDEN & MITC 


Germantown Junc., Philadelphia. 


BOILERS, 
Gas HOLDERS, 


GAS 
GENERATORS, 





TANKS, 
STILLS, 
BRIDGES, 
ETC., ETC. 





ale. 


























Eydraulic Riveting Plant and full facilities. 
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THE WATTS, CAMPBELL CO,, "WA" 


MANUFACTURERS OF 


Improved Corliss 
Steam Engines 


IN FULL VARIETY 
Sizes varying from n 30 to 2000 H.P 


Horizontal or ‘Ve — al, Direa 
Acting or Beam, Condensing. 
Non-( Yondensing or Compound, 

Send for Circular. 


BRANCH OFFICE! 














SALESROOMS : 
6 Dey St.,N.Y. 





’ Cor, 5th and Chestnut Sts., 
PHILADELPHIA, PA. 
THE PARKER GAS ENGINE. 
SIMPLE | SMOKE! J)URABLE | 
GAPE | FLAN mre _ EF ECTIVE\ 
MATCHES USED 
' praetor. ipor ! 
carn of the Sycwhech, acting upon the 
RAST er tae aS ee 
Sizes, 2 to {0 horsepower, Send for Illus. Circular, 
YONKERS MFG. CO. 
T™ sTOCKPORT==G* ENGINE 
Simplicity, Starts with ease. 
Durability, 


Receives an impulse 


Reliability, at le revolution. 
Economy, Runs silently. 
Lightness Uses less gas per H.- 


P. than any other 


General Design. engine. 





SEND FOR 
CIRCULAR 


PARTICULARS OF 
SIZES AND PRICES. 


THE DICKSON MANUFACTURING COMPANY, 


Locomotives, Stationary Engines, Bollers, Mining Machinery, 


SCRANTON, PA. 112 LIBERTY ST., NEW YORK. 


THE ALBANY STEAM-TRAP (Co.'s 


BUCKET AND GRAVITATING 


JT: R:A:P:s 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are aboye or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
purposes 

We also manufacture Blessing’s st 
i Renewable-Seat Stop and Check * 

Valves.—Send for Circular. 


Albany Steam-Trap Co, AN?"r% 


PATTERN & MODEL MAKER. W.C. YOUNG &C 


69 BEEKMAN ST., 
Gro, E. KNowLes, AN OT. 
PATTERNS of all descriptions made and inven- | 
tions PERFECTED 


GIVING 




















Bucket. | junninaae 





Worcester, Mass., 
iT) Manufacturers of 


| ‘Engine Lathes, Hand Lathes, 
FOOT POWER L ATHES, SLIDE RESTS, Ete. 








HEWES & PHILLIPS’ 


Iron Works, 


NEWARK, N. J. 


AXLE MACHINERY. 


A complete lot of modern machinery for manu- 
facturing Carriage Axles 

Tools have been in use about three years. 

Will sell one machine or the lot to suit customer, 
immediate delivery. 






LIST, 

2 Kingsley Helve Hammers. 

1 Bradley He ‘lve Hammer, 100 pounds. 

617-in. 64% Putnam Engine Lathes. 

2 Pratt & WwW hitney No. 4 Back-geared Nut Tapping 
and Facing Machines (or Screw Machines). 

2 Pratt & Whitney Axle Threading Machines with 
Turret Head. 

1 Pratt & Whitney Milling Machine, Hand Feed. 

1 Wilder Bar [ron Cutter, capacity,244” square iron. 

1 Sturtevant No. 4 Steel Pressure Blower and 
countershaft. 

2 Reaming Machines, quick-acting, excellent tools. 


nN 5 Manuf: rs ¢ 
2 Tumblers, 4 ft.x 2 ft. fanufacturers of 


1 Revolving Forge. IMPROVED 
3 Cast Lron Forges, — — 
1 Platform Seale. al 

A large and valuable lot of Small Tools, fitted to CORLISS ENGINE, 
above machines, and adapted to the business. ALSO 

We h: ave a _ line of new machinery, and are " ° 
prepared to make low quotations, Agent for the H h dE p 
following firms, write full particulars of what is Iq pee nguné 
wanted : BOTH 


NEW YORK ACENT FOR 
Brown & Sharpe Manufacturing Co, 
Powell Machine Tool Co, 
P. Blaisdell «a Co, 
Prentice Bros, 
Bradley’s Cushion Hammer, 
National Mchy,. Co. Boltand Nut Mehy, 
Hilles & Jones’ Boiler Tools, 
Slate’s Sensitive Drills, 
Elliotwus Drills, Gage Brass Lathes, 


E.P.BULLARD, 14 Dey St., New York. 


Condensing and Non-Con- 

densing. High econcmic 

duty and fine regulation 

guaranteed. Tubular Boil- 

ers and Steam Fittings. 
PLANERS, LATHES, 

Gear Cutters, Shapers, Slotters, also Hydraulic Oil 

Tresses, and Veneer Cutting Machinery, 
SHAFTING and GEARING, 


HEAVY PLANERS .\ SPECIALTY. 


WE ARE MAKING 
A SPECIALTY OF 
A 24-INCH LATHE, 
WITH BED ANY 
LENGTH DESIRED. ThIS LATHEIS DESIGNED OND AND AGHINERY 
FOR SEVERE SER- 
VICE; IT IS THE 
HRAVIEST OF 178 FOR SALE. 
SIZE EVER PRO- 
DUCED, AND THE WOKKMANSHIP AS GOOD | Two Engine Lathes, 87-in. swing, 20-ft. bed. Comp’d 
rest. Screw feed geared in face plate on each. 
SKIL CAN | One Engine Lathe, 20-ft bed, 4%inch swing. 
One Engine Lathe, 16-ft. bed, 48-in. swing. Bement’s 
MAKE make. 
One Engine Lathe, 12-ft. bed 25-in. swing. Bement’s 
SEND FOR CIRCULAR make. 


One Iron Planer, planes 24 ft. 
Excellent condition. 
Iron Planer, planes 16 ft. 
Bement’s make. 
One [ron Planer, planes 11 ft. long, 
Bement’s make 
Five iron Planers, to plane 4 ft. 6in., 
in. 
Four Iron Planers, to plane 
One 5-ft. Radial Drill. Bement’s make. 
One 12 inch Shaper. Good order. 
One 40-inch B.G 8.#. Upright Drill. 
One 42-inch Car Wheel Borer. N.Y. 
Two Axle Lathes 
Two Durrell’s 7-Spindle Nut Tappers. 
Send for list of New and Second-hand Tools, too 


long, 62 in. x 62 in. 





‘* Glenwood Station,” | One long, 42 in. x 42 in. 


‘. \ HEPWORTH Y il., Yonkers, N.Y. 
THE BABCOCK & WILCOK C0, Isresue sous 


30 Cortlandt St., New York. Branch Offices. 
BOSTON: 
60 Oliver Street, 
PHIL ADE LPHIA: 
82 N. 5th Street. 
PITTSBURGH: 


36 in. x 36 in, 





2444 in. x 24% 


5ft.. 20in. x 2in, 


107 Hope 8t., Glasgow, Scotland. 


N.Y.S. E -make. 
S.E.Co.’s make. 






{ij cnc en Avenue, | Jong for publication. 
t 648. C penal Street. 
Cc INC CINN rl: 
‘ta Street. 


THE GEORGE PLACE MACHINERY CO, 
121 Chambers & 103 Reade Sts., 


NEW ORLEANS: 
54 Carondelet St. 
SAN FRANCISCO: 
561 Mission Street. 
HAVANA: 


Send to nearest office for Circular. 60 San Ignacio. 
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Made by BROWN & SHARPE MFC. 


Castings for patterns, or use, promptly furnished. 


application. 
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CO., PROVIDENCE, R. 1, U.S, A 


Illustrated and descriptive Circulars mailed on 











NILES TOOL WORKS, Hamilton, 0. 


run three cuts over the face and sides. 
quick as pulleys. 
hours, 
50 inch Lathe, 











SPECIAL PULLEY MACHINERY 





Corning, N. Y., April 16th, 1883, 


Gentlemen :—We are and have been greatly pleased with the PULLEW LATHE, 
We use it entirely for turning Engine fly-wheels, which must be perfectly true when finished. We 
Such wheels, of course, cannot be turned anything like as 
The best we have been able to do isto turn six 42 x10 wheels in ten 
This is 75 per cent. more than we were able to do with a heavy 


B. W. PAYNE & SONS. 









WESTON’S PATENT HAND-POWER 


TRAVELIN 


fash Rene 


NEW YORK, 


62 READE STREET.| 224 FRANKLIN ST. 


General Crane 





STAMFORD, 


BOSTON, | PHILADELPHIA, | CHICAGO, 


Catalogues 


G CRANES 


FOR FOUNDRY USE. 


Particulars on application, and full specifica- 


tion and tender promptly submitted on receipt 
of capacity and span of bridge desired. 


SOLE MAZERS, 


THE YALE & TOWNE MPG 0, 


Manufacturers, Engineers and Machinists, 


CONN. 


15 N. SIXTH ST. 64 LAKE ST, 


on Application. 





EEO AGH y & CO. 


A 
Gc 1! NNATI 


LAAA OX HONI2LE 





=a WORK SHOPS 


Without Steam Power 
BY USING OUTFITS OF 
BARNES’ PAT. FOOT POWER 
machinery can compete with 
steam power. Sold on trial. 
Metal and wood workers 

send for prices. Illustrated catalogue free. 
W.F. & JNO. BARNES CO., ROCKFORD, ILL. 


Address, No. 1995 Main Street. 
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APPLY TO 


Tarns out 20 per cent. more Work. 


EBERHARDT’S NEW DRILL 


E. E. CARVIN & CO., 


MANUFACTURERS OF 


Machinists = Iron Workers’ Tools 


MAN WAO 


“NOLLISOdGXT SNVOATHO MAN 
uo0d IVGSRM GQI109 GAAISOTN IM 


Universal Milling Machine. 


LY YUAN TWSHAAIND 


(qno 908) 





Milling Machines and Drills. 


Planers, 
Special Tools for all kinds of m: inufacturing to 


Lathes, 


| order. Gear and Rack Cutting, Milling and Index 
Drilling to order. 
Nos, 139 to 143 CENTRE ST., NEW YORE. 





HE PRATT & WHITNEY CO. 


—== EZartford, Conn. = 
MANUFACTURE 
Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjustment, and spindles are fed by hand 
lever, or by hand wheel, or automatically; 
also, Horizontal Drilling Ma- 
chines, single and multi-spindle. 
Price List and Description furnished on 
Application. 








MANUFACTURERS OF 
STANDARD MACHINE WRENCHES@ 
o) =10) ms 20) -161 2D 0) 2 
BAR STEEL 
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GLOBES VALVB CHUCK. ~~. 3 
Brass WorKING Machinery. |$ 55 
ILLUSTRATED CATALOGUE. ON APPLICATION. tll 
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apbs and Prices fur 


jon. Lowell, Mass., 


. Manufacturer of 
= from 16 to 48 in. 
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GEO. W. FIFIELD, 





ena 

GEAR WHEELS and GEAR CUTTING. 
Gears cut or made to order. Of every kind, spur, J. 
bevel, worm, rack, ratchet, internal, etc. Of any size, 
from @ quarter- -inch to six feet diameter. In any mate- 
rial. Inany quantity. Small gears on hone or free 

delivery by mail. Send for illustrated price list. 
GEO. B, GRANT, 66 Beverly St., Boston. 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in, Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle, Gears and 
racks cut from the solid and have 


. ALLEN, Presipenr. 
W. B. FRANKLIN, 


J. B. Prerog, Storrrary. 


VIoE-PRESIDENT. 








PUNCHING PERGOES, 


Dies and 
other Tools 


for the manu- ©) 











all modern improvements, are made 
by yepectes machinery, and sold very i mnatare Ot all 

Our Key Seating Machine | SHEET METAL © yf 
willsave enough in 60 days’ use to pay coops . 
first cost; no shop can afford to do ’ aN 
without one, We have now ready for Drop Forgings, &¢. “= 


Stiles & Parker Press Co., Miagiotoray 


W.P. DAVIS, North Bloomfela, W.y, | BRANCH FACTORY AND OFFICE, 69 DUANE STREET, N. ¥. 
BUFFALO, 


THE BUFFALO STEEL FOUNDRY, .. v. 


ORDERS AND CORRESPONDENCE PRATT & + a 
SOLICITED. Proprietors. 


prompt shi cy Key Seat Ma- 
chines and 20 in, Drills. Send for 
Photo, and Catalogue. 











[HIS SHAPER HAS 26-INCH STROKE, 


Py 
All the adjustments are made without operator moving from his position, 
It is made to act as a SLOTTING MACHINE, and is so arranged that KEY 
SEATS may be cut in any part of a shaft of any length, and from 4 inches in 
diameter down, and will plane a block 26’’x 26x20”. Has SWIVEL GRADU- 
ATED VISE, two changes of speed, and is geared 36 tol. Itisy ery heavy and 
powerful, and is guaranteed to give perfect satisfaction. 


Manufactured by + LODGE, BARKER & CO., + crrcrrxat, 0. 


Manufacturers of Iron and Brass-Working Machinery. 











G88 J.M.CARPENTER Rc ee 
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